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UNIVERSITY OF ST. ANDREWS. 


OPENING OF SESSION 1920-1921. 
WEDNESDAY, OCTOBER 6, 1920. 


Preliminary Examinations begin Friday, September 10. 
other information, may had from 
St. Andrews. 

Before beginning a course of study for Graduation, every student must 
obtain a certificate showing that he has satished the Scottish Universities 
Entrance Board as to his fitness to enter upon the curriculum. 

hose who de-ire to enter the University as students of Medicine in 
October 1920, must send in, not later than $ ber 1, an application to be 
admitted as students. In the event of the number of applications exceeding 
the number for whom accommodation is available, the Faculty of Medicine 
will select those who are to be admitted 

Courses of instruction, open to men and women students, are provided 
towards Graduation in Arts, Science, Medicine, and Divinity. 


ARTS, SCIENCE, AND MEDICINE. 
UNITED COLLEGE, ST. ANDREWS. 


The Classes include Latin, Greek, English, French, German, Hebrew, 
Logic, Moral Philosophy, Political Economy, Education, Mathematics, 
Applied Mathematics, Natural Philosophy, Chemistry, Zoology, Botany, 
Geology, Modern History, Medizval History, Economic History, Anatomy, 
Physiology. 

*NTRANCE RURSARIES 6pen to competition annually in June.— 
FOR MEN: Twelve Bursaries, £50 to £10 per annum, tenable for three 
or four years. FOR WOMEN: Six Medical Bursaries, £40 to £30, 
tenable for two years FOR MEN OR WOMEN: Kight Bur-aries from 
450 to £10, for three, four or five years. (Other Bursaries are open to 
competition at intervals of three or four years ; and eight or ten Présentation 
or Preference Bursaries in the gift of patrons, ranging from about £40 to 
42 tos. are annually presented.) 

SECOND YEAR BURSARIES.—Two or three Bursaries of £30 to 
440 for two years (men or women) and one or two Bursaries of £30 to £16 
for two or three years, for men students, awarded annually by competition. 

SCHOLARSHIPS, &c —Seventeen or eighteen Scholarships, Bursaries, 
and Grants for Advanced Students, £80 to £20, tenable for one vear 
awarded annually. 

Particulars, in a free pamphlet, may be had from the SECRETARY, 
University, St. Andrews. 


ARTS, SCIENCE, AND MEDICINE. 
UNIVERSITY COLLEGE, DUNDEE. 


The Classes include Mathematics, Applied Mathematics, Physics, 
Chemistry, Engineering, and Drawing, Zoology, Botany, Anatomy, 
Physiology, Electrical Engineering, Geology, Latin, -English, French, 
German, Logic, kducation, and Scots Law. 

ENTRANCE BUR-ARIES, open to competition annually in June.— 
Nine Bursaries 415 each, tenable for one year open to men or women 
students in any Faculty, and one of £15 for Engineering students. 

SECOND AND THIRD YEAR BURSARIES.—Ten Bursaries, £15 
to £20 each, tenable for one year. 

SCHOLARSHIPS, &c.—Eight Bursaries of £15 to £20 for Advanced 
Students and several Scholarships for Graduates undertaking Research work. 

Particulars on application to Secretary, University College, Dundee. 


CONJOINT MEDICAL SCHOOL, DUNDEE. 


The Classes include Pharmacology and Therapeutics, Pathology, Surgery, 
Medicine, Midwifery, torensic Medicine, Public Health, Opbthalmelogy, 
Mental Diseases, Clinical Surgery, Medicine and Midwifery, Diseases of 
the Ear, Nose, and Throat, Diseases of Children, Diseases of the Skin, 
Fevers, Anzsthetics, Bacteriology, Courses for Diplomas in Public Health 
and ape gS (The first two years of Medical study are provided for 
either in the United College, St. Andrews, or University College, Dundee). 
The following free pamphlets ‘‘ Graduation in Arts,” ‘‘Graduation in 
Science,” ‘‘ Graduation in Medicine,” may be had from the SFcrETary, 
University, St. Andrews, or the SecreTARY, University College, Dundee. 


DIVINITY. 


ST. MARY’S COLLEGE, ST. ANDREWS. 


The College will open on Wednesday, October 6. The Examination for 
Bursaries begins on Friday, October 8. Intimation of candidature is not 
necessary. 

A free pamphlet will be supplied by the Secretary of the University. 


ANDREW BENNETT, 
Secretary and Registrar. 


Schedules and 
the SECRETARY, University, 





The University, St. Andrews, 
August, 1920. 





BALFOUR MEMORIAL FUND 
STUDENTSHIP. : 


The Managers hereby give notice that the BALFOUR STUDENT- 
SHIP will be vacant on October 1, 1920. ‘lhe names of applicants, 
together with such information as they may think desirable, should be 
sent on or before September 15 to the Secretary, Professor J. STANLEY 
Garriner, Zoological Laboratory, Cambridge. 





THE UNIVERSITY OF SHEFFIELD. 


Students can be accepted in the Faculties of Pure Science, Engineering, 
Metallurgy, and Medicine (for the Sheffield M.B., Ch. 6. courses). Karly 
application for admission is desirable. Prospectuses free on application to 


e undersigned. 
W. M. GIBBONS, Registrar. 


COUNTY BOROUGH OF STOKE-ON. 
TRENT EDUCATION COMMITTEE, 


LONGTON HIGH SCHOOL. . 
Headmaster—W. Harris, M.A., Ph.D. 


Applications are invited for the following posts :— 

1» MASTER or MISTRESS for September, to take charge of the 
Botany for the Advanced Course in Science and Mathematics, 
Candidates should be Graduates of a British University with 
First or Second Class Honours, and must have had previous 
teaching experience. 

2. MISTRESS for September, to teach French to the Lower and 
Middle Forms of the School. Candidates must be Graduates of 
a British University, and should have acquired a knowledge of 
the language by residence abroad. 

3. MASTER or MISTRESS (Graduate) required for September, to 
take Science and Mathematics. 

Post No. 3 is for work in the middle and lower parts of the school. ; 

Salaries will be according to scale, and at present there is an economic 
bonus of £52 per annum in the case of men, and £39 in the case of women. 

Full allowance will be made in fixing the commencing salary for any 
previous teaching experience. ‘i 

he maximum dalaries are £400 for men and £330 for women in the case 

of Graduates with First or Second Class Honours, and £330 for men and 
£280 for women in the case of other Graduates. Bonus, as above, is paid 
in addition to these salaries. y oa 

It is probable that the forthcoming Burnham Scale will be adopted in its 
entirety when the Burnham Report is issued. 


Blythe Bridge, Stoke-on-Trent. 


W. LUDFORD FREEMAN, M.A., LL.D., 
Education ffices, Director of Education. 
Town Hall, Hanley, 
Stoke-on-Trent. 
6/8/20. 





PORTSMOUTH MUNICIPAL 
COLLEGE. 
Principal—OLIVER FREEMAN, Wh.Sc., A.R.C.S., B.Sc. 


Applications are invited for the following appointments :— 


Present 
Maximum Salary. 
SENIOR LECTURER in EDUCATION ... 400 
LECTURER in NATURAL SCIENCE . £350 
LECTURER in HYGIENE and GENERAL 
ELEMENTARY SCIENCE ies ove e 350 


LECTURER in ELECTRICAL ENGINEERING £350 
HEAD of MECHANICAL and CIVIL ENGIN- 
EERING DEPARTMENT Ee fos ww» $450 
Commencing salary in each case will be fixed according to the candidate's 
qualifications and experience. 


Application forms and further particulars may be obtained from the 
undersigned. to whom applications should be returned as early as possible, 
accompanied by copies of not more than three recent testimonials. 

H. E. CURTIS, Secretary. 

Offices for Higher Education, 

Municipal College, 
Portsmouth. 





THE UNIVERSITY COLLEGE OF 
SWANSEA. 


The Council invites applications for the following posts at the salaries 


stated viz. :— 
DEPARTMENT OF CHEMISTRY. 
Professor J. E. Coates, O.B.E., D.Sc., F.1.C. 
(i) SENIOR LECTURER in ORGANIC CHEMISTRY; salary 
4500 per annum. 
(ii) SENIOR ASSISTANT LECTURER, with special qualifications 
in Inorganic Chemistry ; salary £350 per annum. 
(iii) ASSISTANT LECTURER; salary £300, rising by annual 
increments of £25 to £350 per annum. 
DEPARTMENT OF PHYSICS. 
Professor E. J. Evans, D.Sc., A.R.C.S. 
SENIOR LECTURER; salary £400, rising by annual increments of 
25 to £500 per annum. 
Further particulars may be obtained from the undersigned, *y whom 
applications must be received on or before August 18, 1920. 


EDWIN DREW, Registrar. 





OUNDLE SCHOOL. 


An ASSISTANT MASTER is required to take charge of the Agri- 
cultural Department of the School. " 

Commencing salary £400-600, according to qualifications and experience. 

Applications, with testimonials, to be sent to the HEADMASTER, the 
School, Uundle, Northants. : . 

The school has an experimental farm, a botanical garden, and a biological 
laboratory. 





Applications should be sent in at once to Dr. Harris, Argyle House, - 
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Editorial and Publishing Offices: 
MACMILLAN & CO., LTD., 
ST. MARTIN’S STREET, LONDON, W.C.2. 


Advertisements and business letters should be 


addressed to the Publishers. 


Editorial communications to the Editor. 


Telegraphic Address: PHUSIS, LONDON. 
Telephone Number: GERRARD 8830. 


Progress! 

S Daa word “progress” primarily signifies “a 

stepping forwards "—forwards not in rela- 
tion to some real or imaginary goal the arrival 
at which we assume to be desirable, but merely 
in regard to the individual moving—in fact, a 
stepping “frontwards” as opposed to standing 
still or to stepping “backwards.” In the course 
of the past few centuries it has, however, acquired 
a definite secondary limitation—that of the move- 
ment or development of human society towards a 
desirable goal—namely, earthly felicity, happi- 
ness, even perfection—or towards the attainment 
of perfect happiness in a future state of existence. 
The measure of “progress ” thus necessarily has 
varied according to the conception of happiness— 
about which there have always been divergent 
Opinions, and never an accepted definition. The 
philosophers of antiquity were pessimists: they 
did not entertain a belief in progress, but, on the 
contrary, held (with the notable exception of the 
Epicureans) that we are receding from a long- 
past golden age of happiness. 

The notion of earthly progress was opposed 
by the Christian Church, which endeavoured to 
fix men’s minds on a future state of rewards and 
A belief in the distribution of these 
intervention was the chief basis of the 
authority and power of the Church. The spirit 
of the Renaissance—the challenge to the 
authority of the ancients and of the Church, the 
emancipation of the natural man in the fields of 
art and of literature, and, later, in the sphere of 
Philosophical thought—was accompanied by the 
development of the idea of progress. Ramus, a 
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mathematician, writes in’ the year 1569? “In one 
century we have seen a greater progress in men 
and works of learning than our ancestors had 
seen in the whole course of the previous fourteen 
centuries.” The French historian, Jean Bodin, 
about the same time, reviewing the history of the 
world, was the first definitely to deny the de- 
generation of man, and comes (as Prof. Bury tells 
us in the fascinating book which we have used! 
as the text of this article) nearer to the idea of 
progress than anyone before him. “He is,” says 
Prof. Bury, “on the threshold.” And then Prof. 
Bury proceeds to trace threugh the writings of 
successive generations of later philosophers and 
historians—such as Le Roy, Francis Bacon, Des- 
cartes, the founders of the Royal Society, and 
others, such as Leibnitz, Fontenelle, de Saint 
Pierre, Montesquieu, Voltaire, Turgot, Rousseau, 
Condorcet, Saint Simon, and Comte—the various 
forms which this idea of “progress” assumed, 
its expansions and restrictions, its rejection and 
its defence, until we come to the Great Exhibition 
of 1851, and, later still, to the new aspect given 
to the idea of progress by the doctrine of 
evolution and the theories of Darwin and of 
Spencer. 

These chapters provide the reader with a valu- 
able history of an important line of human 
thought. But the most interesting part to many. 
of us must be the closing pages in which the 
actual state of the idea of progress as it appears 
in the light of evolution is sketched, and the ques- 
tions are raised, which it has not been Prof. Bury’s 
purpose to discuss, viz. Granted that there has 
been progress, in what does it consist? Is it 
likely to continue? Does the doctrine of evolu- 
tion, now so firmly established, lead us to sup- 
pose that “progress” will continue, and, if so, 
what will be its character? Or is it (however we 
define it) coming to an end? Will stagnation, or 
will decay and degeneration, as some suppose, 
necessarily follow? Or is “progress” (whatever 
one may mean by that word) a law of human 
nature ? 

The doctrine of the gradual evolution of the 
inorganic universe had already gained wide 
acceptance before the epoch when Darwin’s 
“Origin of Species”’ brought man into the area 
of evolution, and established the accepted belief 
of man from an animal 
phase of the more 


“progress ” 
the present 


in the 


ancestry to 
1 “ The Idea of Progress: An Inquiry into its Origin and Growth.” By 
Pp. xv+377- (London: Macmillan and Co., Ltd., 


1920.) Price 14s, net. 
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civilised ‘races. It does not follow as a matter 
of course that such a development means the 
movement of man to a desirable goal. But (as 
Prof. Bury reminds us) Darwin, after pointing 
to the fact that all the living forms of life are 
lineal descendants of those which lived long 
before the Silurian epoch, argues that we may 
look with some confidence to a secure future of 
equally immeasurable length; and, further, that, 
as natural selection works solely by and for the 
good of each being, all corporeal and mental en- 
dowments will tend to progress towards perfec- 
tion. Darwin was a convinced optimist. 

Equally so was Spencer. According to him, 
change is the law of all things, and man is no 
exception to it. Humanity is indefinitely variable, 
and perfectibility is possible. All evil results from 
the non-adaptation of the organism to its con- 
ditions. In the present state of the world men 
suffer many evils, and this shows that their char- 
acters are not yet adjusted to the social state. 
Now the qualification requisite for the social state 
is that each individual shall have such desires only 
as may fully be satisfied without trenching upon 
the ability of others to obtain similar satisfaction. 
This qualification is not yet fulfilled, because 
civilised man retains some of the characteristics 
which were suitable for the conditions of his 
earlier predatory life. He needed one moral con- 
stitution for his primitive state; he requires quite 
another for his present state. The result is a 
process of adaptation which has been going on for 
a long time, and will go on for a long time to 
come. Civilisation represents the adaptations 
which have already been accomplished. Progress 
means the successive steps of the process. (There 
we have the scientific definition of human progress 
according to the apostle of evolution.) The ulti- 
mate development of the ideal man by this process 
(says Spencer) is logically certain—as certain as 
any conclusion in which we place the most implicit 
faith: for instance, that men will all die. Pro- 
gress is thus held by Spencer to be not an acci- 
dent, but a necessity. In order that the human 
race should enjoy the greatest amount of happi- 
ness, each member of the race should possess 
faculties enabling him to experience the highest 
enjoyment of life, yet in such a way as not to 
diminish the power of others to receive like 
satisfaction. 

Let me say, in order to avoid misapprehension, 
that in what follows I am not citing Prof. Bury, 
but stating my own opinions and suggestions. 
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It has been urged in opposition to the optimistic 
doctrine of Darwin and Spencer that it is a pro- 
minent fact of history that every great civilisation 
of the past progressed to a point at which, instead 
of advancing .further, it stood still and declined, 
Arrest, decadence, decay, it is urged, have been 
the rule. This, however, is but the superficial 
view of the historian who limits his vision to the 
last four or five thousand years of man’s develop- 
ment. It is not confirmed when we trace man 
from the flint-chippers of 500,000 years ago to 
the present day. 

Naturalists are familiar with the phenomenon 
of degeneration in animal descent. Higher, more 
elaborate forms have sometimes given rise to 
simplified, dwindled lines of descent, specialised 
and suited to their peculiar environments. The 
occasional occurrence of such development in the 
direction of simplification and inferiority, and 
even the extinction of whole groups or branches 
of the genealogical tree of organisms, endowed 
with highly developed structural adaptations, and 
the survival of groups of extreme simplicity of 
structure, does not invalidate the truth of the con- 
clusion as to a vast and predominating evolution 
—with increase of structure and capacity—of the 
whole stock of animal and vegetable organisms. 
A similar line of argument applies to the long 
and extended history of mankind. 

The conclusion adverse to the reality of the 
evolutional progress of mankind which is held by 
those who declare that the ancient Greeks and 
other products of human evolution of like age had 
developed a degree of artistic execution and feel- 
ing, of devotion to intellectual veracity and ideal 
justice, to which more modern civilisation has not 
attained, is a fanciful exaggeration in which it 
pleases some enthusiasts to indulge. But an 
examination of the facts makes it abundantly clear 
that the conclusion is altogether erroneous. 

Another attempt to discredit the belief in pro- 
gress consists in an ambiguous use of the word 
“happiness” when it is declared that the teem- 
ing millions of China or even the herds of sheep 
browsing on our hill-sides are “happier” than 
the civilised peoples of Europe and America. 
Spencer’s definition of the goal of human progress. 
as determined by the general laws of organic 
evolution should lead in this discussion either to 
the abandonment of the use of the vague term 
“happiness,” or to a critical examination of the 
state of feeling which it implies, and of the causes 
to which they are specifically related. 
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When we ask whether the conditions which 
have been the essential factors in human evolution 
and progress are still in operation and likely to 
operate for an indefinite period in the same direc- 


tion, there is, it seems, in spite of the view as to 


their permanence held both by Spencer and by 
Darwin, room for doubt and for re-examination 
of the situation. 

The struggle for existence, the natural selec- 
tion thereby of favoured variations, and their 
transmission by physical heredity from parent to 
offspring, suffice to explain the evolution of man’s 
bodily structure from that of preceding ape-like 
animals, and even to account for the development 
of man’s brain to greatly increased size and effi- 
ciency. But a startling and most definite fact in 
this connection has to be considered and its sig- 
nificance appreciated. The fact to which I refer 
is that since prehistoric man, some hundred thou- 
sand years ago, attained the bodily structure which 
man to-day possesses, there has been no further 
development of that structure—measurable and of 
such quality as separates the animals nearest to 
man from one another. Yet man has shown enor- 
mous “progress” since that remote epoch. The 
brain and the mental faculties connected with it 
have become the dominant and only progressive, 
“evolving,” attribute of man. And even in regard 
to the brain there is, since the inception of the 
new phase of development which we have now 
to consider, no increase of size, though were we 
able to compare the ultimate microscopic struc- 
ture of the brains of earlier and later man we 
should almosi certainly find an increased com- 
plexity in the minute structure of the later brain. 

It seems to be the fact that—when once man 
had acquired and developed the power of com- 
municating and receiving thought, by speech with 
his fellow-man (so as to establish, as it were, 
mental co-operation), and yet further of recording 
all human thought for the common use of both 
present and future generations, by drawing and 
writing (to be followed by printing)—a totally new 
factor in human evolution came into operation 
of such overwhelming power and efficiency as to 
supersede entirely the action of natural selection 
of favoured bodily variations of structure in the 
Struggle for existence. Language provided the 
mechanism of thought. Recorded language—pre- 
served and handed on from generation to genera- 
tion as a thing external to man’s body—became 
an ever-ingreasing gigantic heritage, independent 
of the mechanism of variation and of the survival 
NO. 2650, VOL. 105 | 








of favoured variations which had hitherto deter- 
mined, the organic evolution of man as of his an- 
cestry. The observation, thought, and tradition of 
humanity, thus independently accumulated, con- 
tinually revised, and extended, have given to later 
men that directing impulse which we call the 
moral sense, that still, small voice of conscience, 
the voice of his father-men, as well as that know- 
ledge and skill which we call science and art. 
These things are, and have been, of far greater 
service to man in his struggles with the destruc- 
tive forces of Nature and with competitors of his 
own race than has been his strength of limb 
and jaw. Yet they are not “inborn” in man. 
The young of mankind enter upon the world with 
a mind which is a blank sheet of “educable” 
quality, upon which, by the care of his elders or 
by the direction of his own effort, more or less of 
the long results of time embodied in the Great 
Record, the chief heritage of humanity, may be 
inscribed. From this point of view it becomes 
clear that knowledge of “that which is,” and 
primarily, knowledge of the Great Record, must 
be the most important factor in the future “ Pro- 
gress of Mankind.” Thus one of the greatest 
services which man can render to his fellows is to 
add to the common heritage by making new 
knowledge of “that which is,” whilst a no less 
important task is that of sifting truth from error, of 
establishing an unfailing devotion to veracity, and 
of promoting the prosperity of present and future 
generations. of his race by facilitating, so far as 
lies within human power, the assimilation by all 
men of the chief treasures of human experience 
and thought. 

The laws of this later “progress” are not, it 
would seem, those of man’s earlier evolution. 
What they are, how this new progress is to be 
made more general and its continuance assured, 
what are the obstacles to it and how they are to 
be removed, are matters which have not yet been 
adequately studied. The infant science of psycho- 
logy must eventually help us to a better under- 
standing. Not only the reasoning intelligence, 
but also the driving power of emotion must be 
given due consideration. “Education” not only 
of the youth, but also of the babe and of the 
adult, must become the all-commanding interest 
of the community. Progress will cease, to a 
large extent, to be a blind outcome of natural 
selection; it will acquire new characteristics as 
the conscious purpose of rational man. 

E. Ray LANKESTER. 
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Complex Elements in Geometry. 

The Theory of the Imaginary in Geometry, 
together with the Trigonometry of the Imagin- 
ary. By Prof. J. L. S. Hatton. Pp. vii+215. 
(Cambridge: At the University Press, 1920.) 
Price 18s. net. 

—_ we interpret $(x, y)=0, y(x, y)=o as 

the point-equations of two loci, we are 
bound to consider any values (x;, y;) which satisfy 
both equations as the co-ordinates of a point 
common to both curves. The simplest case is 
when ¢, W are polynomials with ordinary integral 
coefficients; here the values («;, y;) are determin- 
ate; and can be calculated, either exactly or to 
any desired degree of approximation. Abstractly, 

(x, vi) are a perfectly definite set of couples of 

algebraic numbers. A couple (*;, ¥;) may be real, 

and then corresponds to a real point; but it may 
be, and often is, complex. What is the most 
appropriate and fruitful way, from a geometrical 
point of view, of interpreting these complex solu- 
tions of the given pair of equations? This is one 
of the fundamental problems of analytical geo- 
metry, and there are two ways in which it may 
be attacked. Suppose that the coefficients of ¢, w 
are real, complex intersections (x;, 9;) fall into 
conjugate pairs. The usual analytical formula 
gives a real line as the join of two conjugate 
points, and we may call this a common chord of 
the two loci. The visible result of combining 
¢=0, Y=o may be said to be a certain number 
of real intersections and a certain number of real 
lines which, from an algebraical point of view, are 
to be regarded as common chords. The most 
familiar case is that of two circles and their 
radical axis; and here we have a geometrical 
definition of the radical axis which applies whether 
it meets the two circles or not. We can construct 

a definition of a common chord of two conics by 

analogy, whether it meets them in two real or 

two conjugate complex points; but the procedure 
is artificial, and there is no obvious way of extend- 
ing it to higher curves. 

The other way is to try to find, as the image or 
representative of (x,y), when x,y are not both 
real, some definite constructible geometrical entity 
to which we can give the name of “point” with- 
out violating the axioms of projective geometry 
—e.g. it must still be true that any two points 
determine a line, and so on. This, of course, 
involves an appropriate definition of a complex 
line. 

It is to von Staudt that we owe an absolutely 
perfect solution of this difficult problem. Its basic 


idea is this: Given a real conic, and a real line 
which does not cut it (in the ordinary sense), there 
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is on the line an elliptic involution of pairs of 
points conjugate to the conic. With this elliptic 
involution we can associate either of two opposite 
“senses ” (or directions), and we can interpret the 
involution, with either sense, as a complex point, 
These complex points are distinct, and conjugate 
in a sense analogous to the algebraic one. This 
geometrical distinction of conjugate complex 
points appears to have been the one thing with 
which von Staudt had the greatest difficulty; it 
must be remembered that he was trying to find a 
theory applicable to three dimensions as well as 
to two, and that he wanted to define the line join. 
ing any two points in space whether real or com- 
plex, and this by purely projective considerations. 
The “join” of two non-conjugate complex points 
in space is von Staudt’s “line of the second kind,” 
and the most difficult to realise of all his concepts, 

What we may call a metrical, or Cartesian, 
image of a complex point (a+ bi, c+di) is a seg- 


ment OP drawn from the real point (a,c) to the 
real point (a+b,c+d). The conjugate point is 


represented by a segment OP’ = —OP, and these 
two conjugate points are on the real line PP’, 
Poncelet, following that Will-o’-the-Wisp, the 
“principle of continuity,” very nearly hit upon 
this representation; for if we consider x?+ y2=a?, 
x=b(b>a), we have as_ the __ intersections 
(b, +i./ b*—a?), which, in this representation, are 
the principal ordinates of the real hyperbola 
x? —y2=a?, 

Prof. Hatton practically adopts this metrical 
definition, but in doing so, as it seems to us, in- 
troduces unnecessary vagueness, and occasionally 
wabbles between the two points of view. He 
begins by an “axiom” which von Staudt breaks 
up into two definitions, and, so far as we can 
see, ignores it in all his algebraical “‘ verifications,” 
There is no such thing as an algebraical verifica- 
tion in the true theory. The algebra is taken for 
granted, and we have to show that our geo- 
metrical definitions and postulates and axioms 
agree with ordinary complex algebra. In the 
Cartesian representation a point which we may 


call (OP), or more simply (OP), corresponds to von 
Staudt’s representation (O ePP’) ,where O bisects 
PP’, and co is the point at infinity on the real 
line POP’. 

So long as we keep to von Staudt’s projective 
definition, the questions of such things as “ dis- 
tance,” “angle,” etc., do not arise. “Sense” 
and “order” are essential, the latter especially 
when we consider von Staudt’s theory of “casts” 
and cross-ratios. 

It is in connection with the Cartesian imagery 
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that we are confronted with questions about dis- 
tances, angles, and soon. We are bound to inter- 
pret the distance (8) between the points (a+ bi, 
c+di) and (a! +b‘i, c/+d’i) as given by 

8= {(a- a’) +(b - b)zj* + ((c-—C) + (d—a')i}4, 
and there are corresponding theorems about 
angles. 

On the whole, we think Prof. Hatton’s book 
will be most useful in suggesting ways in which 
the Cartesian way of regarding complex points 
(and lines) is brought into line (without sacrificing 
logic) with the projective theory. What we may 
call the complex point (OP), meaning the involu- 
tion (with a definite sense) of which O is the 
centre, and — OP? the invariant (OQ.OQ/ = — OP’), 
is a perfectly definite idea, and is a special case 
of von Staudt’s representation of any complex 
point in the harmonic form (O«PP’) or (Ow P’P) 
with the initial point O. 

Von Staudt’s theory is purely projective, apart 
from the discussion of improper casts. The 
Cartesian theory is bound to deal with metrical 
quantities, such as distance and angle, and simply 
because these notions are derivative, it offers a 
field of research of a more complicated character. 
It may be asserted with some confidence that any 
real extension of von Staudt’s theory will be of a 
metrical kind, and that, if it is worth anything, 
it will be applicable to three dimensions (or more) 
as well as to two. G. B. MatTuHews. 


P.S.—Since the above was written, I have had 
time to reflect further upon Prof. Hatton’s book, 
and have read Prof. G. H. Hardy’s review of it 
in a recent number of the Mathematical Gazette. 
I do not wholly agree with Prof. Hardy’s attitude, 
because I still think that there are geometrical 
notions not reducible to arithmetic—still less to 
formal logic. But I do agree with him that 
Prof. Hatton’s book has no theoretical value, 
and, disagreeable as it is, I think it is my duty to 
say so, especially as I have been informed that 
another reviewer has praised the book in absurdly 
exaggerated terms. G. B. M. 





Motion Study and the Manual Worker. 
Motion Study for the Handicapped. By Frank B. 


Gilbreth and Dr. Lillian Moller Gilbreth. 
(Efficiency Books.) Pp. xvi+165. (London: 
George Routledge and Sons, Ltd., 1920.) 


Price 8s, 6d. net. 
HE work of Mr. Frank B. Gilbreth upon 
applied motion study and fatigue study is well 
known, and the present volume describes various 
extensions and additions to his previously recorded 
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methods, especially with the intention of assist- 
ing men who are handicapped by the loss of a 
limb or of their eyesight. In Mr. Gilbreth’s latest 
scheme the manual worker whose movements are 
being studied has a small electric light attached 
to the hand or other working member of the 
body, and thereby the path of the motions made 
can be determined in detail if a series of photo- 
graphs is taken by kinematograph. Other photo- 
graphs are taken with a stereoscopic camera, and 
by this means the path of the motion in three 
dimensions is ascertained. It is then possible to 
construct wire models showing exactly the path of 
a given motion, and such models are found to be 
very useful for instruction purposes. Series of 
models are exhibited at the Smithsonian Institu- 
tion, Washington, and elsewhere, so that skilled 
mechanics are able to see for themselves what 
are considered to be the best methods of per- 
forming certain motions, and to determine if they 
themselves fall short of the ideal. 

Again, Mr. Gilbreth represents on diagrams, 
termed “simultaneous-motion cycle charts,” the 
results of his studies on micro-motion. Such charts, 
when read downwards, present in chronological 
sequence the various activities performed by any 
member of the body, the posture taken during 
the action, and the time consumed. If read 
across, the charts give a record of all the work- 
ing members of the body at any one time, and 
they enable one to see which parts of the body 
are working most and which are being delayed. 
It is maintained that this chart system enables 
the workmen to visualise their efforts graphically, 
and thereby to lessen waste and increase efficiency. 

The great ingenuity of Mr. Gilbreth’s methods 
will be admitted by everyone, but it is more im- 
portant for us to determine their practical value. 
Mr. Gilbreth photographs champions playing base- 
ball, champion typists, skilled surgeons when 
operating, in addition to skilled tradesmen, and 
he believes that the skill shown is in every 
case based on one common set of fundamental 
principles, the principles of economy of effort and 
rhythm of motion. The application of this hypo- 
thesis to practical ends is, however, very far dis- 
tant. The concrete instances quoted of the em- 
ployment of micro-motion study in actual prac- 
tice are very few and not very striking, but doubt- 
less it will take a good deal of time before they 
can be adequately tested and applied. 

The portion of the book devoted specially to the 
handicapped describes several useful methods, 
though it strikes the uninitiated that they could 
have been evolved equally well without elaborate 
micro-motion study and motion-cycle charts. The 
one-armed typist is supplied with a typewriter 
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which has a magazine of paper lasting him a 
week, and he is enabled to type four copies at 
once by means of ribbons instead of carbon paper. 
The blind man is trained by visualisation, and is 
taught to use a cross-sectioned visualising board, 
on which the tools and equipment he is using are 
placed at fixed points. Thereby great waste of 
time and effort is saved. The importance of find- 
ing work that cripples can do, and of teaching 
them to do the work, is insisted on. Not only 
have the war cripples to be considered, but also 
the very numerous workers crippled as the result 
of industrial accidents. B. Mt. ¥. 


Our Bookshelf. 


Amendements Produits anticrypto- 
gamiques et Insecticides. Par Dr. E. 
Demoussy. Pp. xi+297. Paris and Liége: 
Ch. Béranger, 1919. Price 15 francs. 

Dr. Demoussy’s manual on the analysis of fer- 

tilisers is written for the trained chemist; it is 

founded on the methods laid down in 1897 by the 

Comité des stations agronomiques, but unofficial 

methods in use in the principal French laboratories 

are also described. After a short introduction on 
the laws regulating the sale of fertilisers, the 
author deals in the first two chapters with the 
collection of samples and their qualitative exam- 
ination. The following four chapters treat of 
the determination of nitrogen, phosphoric acid, 
potash, and manganese, the arrangement being 
according to the substance to be determined, and 
not the material in which it ig found. The 
methods are for the most part well known in this 
country, and call for only a few remarks. The 
longest section is that devoted to nitrogen. The 
official method for nitrates is that of Schloesing, 
and no mention is made of the zinc-copper couple, 
while for organic nitrogen the Kjeldahl and soda- 
lime processes are both recommended. The latter 
has fallen into almost complete disuse in this 
country, and probably few chemists here would 
agree with the opinion that it is the more econ- 
omical in time when many samples are to be 
examined. Where a purely chemical analysis 
would be of little value, as in the case of dried 
blood, drawings of the materials as seen under 
the microscope are given. The value of these 
would have been greatly increased if the magnifi- 
cation had been stated. Under the head of potash 
no reference is made to flue-dust; in this case the 
official methods would have to be slightly modified 
to ensure complete removal of silicic acid. 

The second and third parts of the book deal 
with materials such as lime and with fungicides 
and insecticides. Tables for the calculation of 


Engrais. 


results are added, and the appendix contains the 
French laws and regulations dealing with the sale 
of fertilisers. 

The book is well arranged and clearly written, 
and its value is added to by notes on the form 
in which the various materials are put upon the 
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market and the adulterations to which they are 

liable. It should prove very useful in analytical 

laboratories in this country as well as in France, 
Donatp J. Matruews. 


Flora of Jamaica: Containing Descriptions of the 
Flowering Plants known from the Island. By 
William Fawcett and Dr. Alfred Barton Rendle, 
Vol. iv., Dicotyledons: Families Leguminosae 
to Callitrichaceae. Pp. xv+369. (London: 
British Museum (Natural History), 1920.) Price 
25S. 

Tue fourth volume of this admirable tropical flora 

has lately appeared, and contains the Dicotyledons 

from Leguminose to Callitrichaceze (on the 

Englerian system). It maintains the. high 

standard of its predecessors, and shows a great 

advance upon some well-known tropical floras in 
being illustrated by excellent text figures, and not 
by a series of separate plates, which are usually 
troublesome to consult. The index is also con- 
venient in being only a single list of both scien- 
tific and popular names and synonyms. Turning 
to the contents of the book, which have been 
worked up with much care and after consulta- 
tion of all the older authors and collections, 
an interesting feature that may be noticed is the 
extraordinary generic similarity of the flora to 
that of other islands, even at immense distances 
from Jamaica. In the Leguminose, for example, 
the first family in the volume, 118 Jamaica species, 
or 80 per cent., belong to genera that also occur 
in Ceylon, 74 per cent. to genera occurring in 

Formosa, and even in the case of so far distant 

an island as New Caledonia 63 per cent. of the 

Jamaica species belong to common genera. It 

is clear that the islands on the whole contain the 

older genera, which have been able to reach them. 

Of the Jamaica genera of Leguminosz 7o per cent. 

are cosmotropical, and only 14 per cent. are con- 

fined to the New World. Again, one notices that 
the proportion of endemic species is small in 

Leguminose, and larger in Euphorbiacee and 

some of the other families, just as in other floras. 

It would appear a promising piece of work to 

make a careful statistical study of numbers and 

proportions of endemics in many countries, for it 
evidently follows definite, if perhaps recondite, laws. 


Butter and Cheese. By C. W. Walker Tisdale 
and Jean Jones. (Pitman’s Common Com- 
modities and Industries.) Pp. ix+142. 
(London: Sir Isaac Pitman and Sons, Ltd., 
n.d.) Price 2s. 6d. net. 


THE writers of this book have succeeded in giving 
to the general reader a very good account of the 
essential facts in connection with the dairying 
industry. As was to be expected, it was neces- 
sary to treat the subject on what are generally 
termed popular lines, but certain of the chapters 
are written in a particularly clear manner and 
with full regard to the essential technical points. 
Not only the chief branches of the dairy industry 
—cheese-making and butter-making—are dealt 
with, but also the production of milk, the methods 
of analysis, and the judging of dairy produce are 
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touched upon. In connection with the production 
of milk it would have been useful to include a 
short account of the practice of milk-recording, 
for the general reader has but little idea of the 
system and the benefits it confers. 

The methods employed in separating cream 
and preparing it for churning are fully dealt with, 
and the chief machinery, such as the separator, 
the cream ripener, the regenerative heater, and 
the pasteuriser are described. 

Cheese-making is dealt with by taking Cheddar 
cheese as a type, and the principies and practice 
are fully explained, as are also the essential points 
in the maturing and marketing of the produce. 

Notes on judging cheese and also butter are 
given, and should prove helpful, whilst attention 
is directed to the advantages which have followed 
the control cf butter in Denmark and cheese in 
New Zealand. The reproach still to be heard 
that a lot of home produce is not of the quality 
that might reasonably be expected is probably 
warranted, but a great deal is being done to teach 
proper methods, and an improvement in quality 
may be expected throughout the country in the 
near future. 


Elgie’s Weather Book: For the General Reader. 
By Joseph H. Elgie. Pp. xii+251. (London: 
The Wireless Press, Ltd., 1920.) Price 5s. net. 

THis work is essentially for the uninitiated in 
weather study. The author presupposes no 
technical knowledge, and has throughout avoided 
mathematics and formule. A rough survey is 
taken of elementary meteorology in a way which 
must commend itself to all who take an interest 
in ordinary weather changes. In the opening 
sentences the author appeals to boy or man; he 
might also as well appeal to the other sex, who 
are now taking a keen interest in all branches of 
science. 

The book is divided into fifteen chapters, which 
separate the subject into well-recognised divisions. 
A weather vocabulary is given at the end which 
the reader will find helpful, and in this, as well as 
in the general text, the latest official and recog- 
nised publications have been consulted, which is 
an immense advantage, as meteorology at present 
is making rapid strides in its advance. 

Weather and health are doubtless intimately 
associated, and in this respect reference is made 
to the close relationship between rainfall and 
diphtheria, as shown by Sir Arthur Newsholme, 
the disease varying inversely with the amount of 
rain. There are few points in the book with 
which a meteorologist could find fault, and the 
author certainly imparts a large amount of useful 
knowledge. 


Selected Studies in Elementary Physics: A Hand- 
book for the Wireless Student and Amateur. 
By E. Blake. Pp. viiit+176. (London: The 
Wireless Press, Ltd., 1920.) Price 5s. 


WE have here something of a short cut to know- 
ledge which occupies a peculiar position in scien- 
tific literature. Addressed to those already 
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familiar with the phenomena of wireless telegraphy, 
it assumes some knowledge of electrical matters 
on the part of the reader, a little mathematics, 
but an almost complete ignorance of the physical 


and chemical properties of matter. We do not 
say that this attitude is necessarily unsound, as 
there must be many “amateurs ” who have tried 
to run in pursuit of electrical subjects before they 
could walk, and it is praiseworthy to endeavour 
to teach them to walk by a quick method, as they 
are not likely to possess the time or the tempera- 
ment to plod through more laborious courses. 
Granted, then, that there is a justification for pre- 
senting the elements of physics and chemistry in 
such a severely compressed form, the author dis- 
plays skill in dealing with his difficult task, 
although there are some inconsistencies in the 
degree of knowledge that he assumes his reader 
to possess. We like, among other things, the 
way in which the author encourages the student to 
think in vectors early in his career, and to keep 
continually in mind the dimensions of the quanti- 
ties that he is considering. If the reader is en- 
abled, by taking advantage of the guidance 
offered, to form scientific habits of thought which 
he would not have acquired otherwise, the book 
will be a success. 


The Coolidge Tube: Its Scientific Applications. 
Medical and Industrial. By H. Pilon. Author- 
ised translation. Pp. v+95. (London: Bail- 
liére, Tindall, and Cox, 1920.) Price 7s. 6d. 
net. 

M. Piton has not been so careful in selecting a 

translator for his little book on the Coolidge tube 

as he was in the original material. The French 
version was excellent, both from the practical 
point of view and the judicious selection of data 
bearing upon recent developments in radiography. 
Curiously enough, passages which in the original 
present no difficulty to the reader now lack that 
clearness which any translator should carefully 
preserve. We select a paragraph which explains 
the first figure in the text: “This rising part, 
denoted by e, is on account of the electrons, by 
traversing from one electrodé to the other under 
the influence of a large potential difference, 
acquiring such a speed that on encountering gas 

molecules, they split up. . Again, on p. 17, 

in describing the radiator type of tube, we read: 

“The limiting power it is capable of bearing oscil- 

lates between 500 and 600 watts.” 

We notice that the letterpress of many of the 
diagrams remains in the French language. The 
developments of the Coolidge tube and the uses 
to which it may be put will doubtless necessitate 
a further edition by M. Pilon, and we trust that 
he will then give the English edition more careful 
consideration. 

Techno-Chemical Receipt Book. Compiled and 
edited by W. T. Brannt and Dr. W. H. Wahl. 
Pp. xxxiii+516. (London: Hodder and 
Stoughton, Ltd., 1919.) Price 15s. net. 

Turis book contains a very large number of recipes 

covering an amazing field. As might be expected, 
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many of these are of questionable value, either on 
account of the methods having been replaced by 
more up-to-date processes or because the materials 
specified, which were by-products of long-vanished 
industries, cannot now be obtained. Apart from 
this defect, which is inherent in all books of this 
type, there is no doubt that the present volume 
will be of great service to workers in laboratories 
as well as to those engaged in industry. The 
authors state that “the materials have been 
principally derived from German technical litera- 
ture, which is especially rich in receipts and pro- 
cesses which are to be relied on.’’ From the 
impossible nature of several of the processes, one 
might have guessed this: British workers are 
familiar with the “reliable” character of some 
German specifications. 


Photography and its Applications. By William 
Gamble. (Pitman’s Common Commodities and 
Industries.) Pp. xii+132. (London: Sir Isaac 
Pitman and Sons, Ltd., n.d.) Price 2s. 6d. net. 

Mr. GamB_E, having had a lifelong experience in 

connection with technical photographic processes 

and their applications, speaks with authority on 
these matters. But the very limited scope afforded 
by so small a volume as this, and the innumerable 
applications that have to be dealt with, give him 
only a poor opportunity of presenting the subject 
to his readers. -The short summary often passes 
into a mere catalogue of operations, and this into 

a mere dictionary-like mention. A little more care 

might well have been bestowed on the revision of 

the text. Working instructions are not given. 

We can recommend the book to those who wish 

to get in a small compass a general, but super- 

ficial, knowledge of the character of photography 
and its applications. 


The Chemists’ Year Book, 1920. Edited by 
F. W. Atack, assisted by L. Whinyates. 
Vol. i., pp. vi+ 422; vol. ii., pp. vii-viii+ 423- 
1136. (London and Manchester: Sherratt and 
Hughes, 1920.) 

SUCCEEDING editions of this handy laboratory 

manual are increasingly useful. The present 

volumes supply the need formerly satisfied by the 

“Chemiker Kalender”; English chemists have 

now no necessity to go outside their own country 

for such books. A valuable feature of ‘The 

Chemists’ Year Book” is the series of articles 

written by specialists, such as that on “ Alkaloids” 

by Dr. E. Hope. The tables and numerical data 
are very complete. 


Ions, Electrons, and Ionising Radiations. By 
Dr. J. A. Crowther. Pp. xii+276. (London: 
Edward Arnold, 1919.) Price 12s. 6d. net. 

THE subjects dealt with include gaseous conduc- 

tion, thermionic emission, photo-electricity, X- 

rays, radium rays, and the electron theory. The 

treatment involves a knowledge of elementary 
mathematics, and the work forms a useful appen- 

dix to the ordinary text-book of physics. A clear 

and very readable account is given of the “quan- 

tum ” theory of radiation. 
NO. 2650, VOL. 105] 





Letters to the Editor. 


[The Editor does not hold himself responsible for 
Opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 


University Grants. 

Tue articl: on university grants in Nature of 
August 5 is opportune, and does not overstate the 
gravity of the situation. The proposed recurrent half- 
million is welcome, but quite inadequate. The annual 
grant to the universities of the United Kingdom 
should be at least three millions. 

We have been rigidly economical in our expenditure. 
There is no question of the value of the work which 
has been done. Everyone agrees that vigorous and 
well-found universities are indispensable to the 
national welfare, but they are hampered at nearly 
every point by insufliciency of income. Large 
numbers of their teachers are very seriously under- 
paid. Many departments are undermanned. Ad- 
vanced studies and research are lamentably curtailed. 
Libraries are stinted of necessary books. 

Before prices rose the universities had not the 
financial resources which their work required. Since 
the change in the value of money their position has 
become critical; some of them are threatened with 
disaster. In Leeds we have done everything in our 
power to raise salaries in order to meet the increased 
cost of living. The emergency was so grave that we 
decided to run a great risk. We have incurred 
obligations which will entail an annual deficit of 
25,0001. Even this expenditure falls far short of 
what should be incurred if the high standard of uni- 
versity teaching is to be maintained permanently. It 
will be impossible for us to continue the present rate 
of expenditure unless large new grants are forth- 
coming. In the absence of further aid from the 
Government I see nothing for it but the abandon- 
ment of work which is now well done, indispensable, 
and nationally advantageous. We need an additional 
income of about 60,0001. a year in order to maintain 
the supply of teachers of the right type. The annual 
grant from the Government to the universities of the 
United Kingdom should be three times as large as 
what is given this vear. M. E. SapDLer. 

The University, Leeds, August 9. 





The Carrying Power of Svores and Plant-Life in 
Deen Caves. 


My sister and I observed a similar growth of vegeta- 
tion to that which Mr. Lough. Pendred describes in 
the Cheddar Caves in Nature of August 5, p. 709. 
We were on a knapsack-walking tour together in the 
Hartz Mountains in 1go0, and saw this effect in the 
beautiful, great, deep Riibeland Caves. These were 
then lit up by both oil and electric lamps placed, as in 
the Cheddar Caves, in recesses or on the floor so 
as to illuminate the stalactites and bone remains. We 
were told that the ex-Kaiser had ordered the electric 
illumination, not being content with the previous 
oil lamps, but both kinds of lighting were still there. 

It was very noticeable that the vegetation spread 
out fan-like in front of the electric lamps to a much 
greater extent than behind them, or than near the 
oil lamps, and vet the electricity must have been, at 


. that date, of fairly recent supply. It is true that the 
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oil lamps are more likely to. have had an indefinite 
ition, as they must be handled to fill, but they 
pod probably been much longer close to the situations 
jn which we saw them. The less vegetative growth 
round them and the shadow effect behind the electric 
lamps would seem to show that it was the shorter 
light-waves which were requisite for this plant-life 
rather than contact-warmth or longer heat and reddish 
light. 
ith regard to the transport of the spores to the 
depths of the caves, some experiments by Profs. 
Zeleny and McKeehan are of interest. At the Winni- 
peg meeting of the British Association in 1909 they 
read a paper, followed by a discussion, on experi- 
mental verifications of Stokes’s law for the fall of 
spherical bodies in a viscous fluid. They deduced a 
discrepancy between theory and experiment which 
would seriously affect the cloud estimate of gaseous 
jonisation. A fuller “paper and further experiments 
were published in Physikalische Zeitschrift for 
February, 1910, in which they showed that while a 
cloud of minute smooth paraffin spheres or mercury 
droplets obeyed Stokes’s law, yet similar experiments 
with the spores of Lycoperdon, Polytricium, and Lyco- 
podium (all nearly spherical) gave only about half 
the terminal velocities required by mathematical 
theory. In Nature of January 6, 1910, I offered an 
explanation of the apparent discrepancy shown by 
their results. By using a large-aperture microscopic 
objective with oblique illumination and _ spectrum- 
sifted blue solar light, the spores can be seen, just 
within the limits of visibility, to be coated with a 
mass of very fine hairs more than a radius in length. 
Substituting in Stokes’s formula for the terminal 
velocity 
yard 
9 FB 


where a is the radius, » the air viscosity, and d the 
density of the spores, the effective diameter comes 
out to be just double that of the measured diameter 
as seen in an ordinary microscope. This increase of 
effective diameter is what should be expected if a 
mass of air be entangled with the spore, or a tail of 
eddies formed. Hence the physical measurement of 
the terminal velocity of fall confirms the microscopic 
observation of the hirsute coating in all the three sets 
of cases where spores were used. The spores are 
enabled to be wafted great distances, therefore, much 
as are the seeds of a dandelion. No Brownian motion 
or rotation was observed, and this also suggests the 
coating of hairs. Since the spore-walls are not abso- 
lutely spheres or smooth in the sense that surface 
tension makes the droplets, some Brownian motion 
would have been expected if the external air molecules 
could strike directly on the spore-wall. The air en- 
tangled in the chevaux de frise of hairs will, however, 
soften down the average result of individual impacts 
of external air molecules by making the effect slower, 
and therefore the resultant average smoother. 

Yet another indication of this coating of long hairs 
is the difficulty of wetting Lycopodium dust until it 
has lain on the water long enough to get water- 
logged, viz. long enough, probably, for the entangled 
air to be dissolved out. While the air is so entangled 
the effective density is more nearly one-eighth than a 
little above unity as measured by Profs. Zeleny 
and McKeehan. 

That this hairy coating provides these spores with a 
special mechanism which enables them to be carried 
great distances, is only to make them resemble many 
other wind-borne fruits, and the. fact is therefore 
likely from general considerations. 
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The method of verifying a difficult, almost ultra- 
microscopic, observation in botany by measuring the 
terminal velocity, as of a small falling body in a 
viscous fluid, is perhaps not common. 

Epitu A. STONEY. 

King’s College for Women, London. 





Curious Formation of Ice. 


In Nature of December 12, 1912, was published a 
letter wherein I described a curious formation of ice 
in the hope that some of your readers would be able 
to explain the cause, but there was no reply. After 
five years the formation occurred again in similar 
circumstances, and I submit a partial explanation 
which occurred to me on seeing this second example 
of the phenomenon. The ice was again formed on 
water in a rough hole or pond (about 2 ft. by 1 ft.) 
in the garden in clay soil. lt was observed at 
3-30 p-m. on January 13, 1918. The ‘‘dark, sinuous 
lines ’’ in this case were about } in. wide, and again 
ran ‘‘about parallel to the major axis ”’ of the small 
pond. These dark lines were again due to the ridges 
of ice on the under-side of the ice covering the water, 
but were closer together than before, being about 
14 in. apart. The cross-section of the ridges was 
again of “‘dovetail’’ shape, the attachment being at 
the smaller end of the *‘ dovetail.’’ 

The partial explanation appears to be as follows: 
A uniform layer of ice about } in. thick forms over 
the whole surface of the water. The water slowly 
leaks out of the pond. The ice sags in the middle, 
keeping in contact with the water over its central 
area, but, owing to the support of the sides of the 
pond, the edges do not sag, and an air-space forms 
under the ice round its margin. The vertical cross- 
section of this air-space is a long, narrow triangle 
lying on one long side (the free surface of the water) ; 
the under-side of the ice forms the other long side, 
and the mud-bank of the pond the short side. At 
night, or at any other time when the temperature again 
falls below freezing point, the water at the margin 
(where the ice and surface of the water meet at an 
acute angle) freezes to the slab of ice and forms a 
ridge on the under-side of the ice. The water 
leaking slowly from the pond all the while would help 
the formation of the ridge. The next day, or when 
the temperature is again slightly above freezing, the 
water, continuing to leak away, allows a further slight 
sagging of the ice and the enlargement of the air- 
space, thus giving the space between the ridges of 
ice. The next freezing forms the second ridge, and 
so on. 

This explanation appears to account for the ridges, 
their spacing, and their being roughly parallel to the 
major axis of the pond, but it does not account for 
the beautifully sharp, regular, and symmetrical 
formation of the cross-section of the ridges. One 
expects an asymmetrical cross-section instead of the 
symmetrical ‘“‘dovetail.’’ It has been suggested to 
me that the ‘dovetail ’’ shape is due to the ridge 
being partly melted (where it is joined to the top slab 
of ice) during the period when the temperature is 
above freezing by the comparatively warm top surface 
of the water. This seems to be a possible explana- 
tion if the cross-section of the ridge when first formed 
is rectangular. 

I hope that with this as a basis someone will be 
able to complete or modify the explanation of the 
curious formation of ice observed. 

AtFRED S. E. ACKERMANN. 

25 Victoria Street, Westminster, London, 

S.W.1,; August 3. . 
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Bees and the Scarlet-Runner Bean. 

Darwin directed attention to the slight asymmetry 
in the petal growth of the scarlet-runner bean, 
Phasiolus multiflorus, that offered advantage to the 
bee for more easily reaching the nectar on that side 
of the flower where fertilisation would be helped by 
the visiting insect. I remember some years ago many 
times satisfactorily confirming the recorded fact by 


observation, but this year 1 am surprised to note | 


quite a different practice in respect to insect visits 
to these flowers. 

The humble-bees follow the habit they have long 
acquired in rifling the tubular flower of the jasmine 
of its honey: that of gnawing a hole near the base 
of the corolla, through whith the proboscis can reach 
and extract the nectar. A similar plan is now adopted 
with the flower of the scarlet-runner bean. The bee 
no longer dives into the more open side of the bloom, 
where it would brush against the protruding anthers 
and stigma fn an endeavour to reach the nectaries at 
their base, but on alighting moves immediately to 
underneath the blossom and, if not already done, 
gnaws through the calyx and sheath of filaments 
close to the nectaries, which are then easily reached 
and emptied. The honey-bees follow, and this season 
I have observed no instance of an insect attempting 
to reach the honey in the way the development of 
the flower suggests as that of reciprocal advantage. 

The asymmetry of the bloom is due to the pecu- 
liarly coiled shape that the carina or keel part of the 
papilionaceous corolla develops. This causes the 
stamens and. pistil to take a spiral form as they 
grow through and protrude together from _ the 
extremity of the enveloping carina, ‘and exposes them 
between the more separated left wing and standard 
petals. 

Though perfectly adapted to self-fertilisation, the 
flower, by the change of habit of the bees, would 
appear to lose the occasional advantage of cross- 
pollination, and the injury done by the gnawing of 
the bloom apparently causes a diminution in the 
amount of. pollen formed and a quicker fading and 
falling of the bloom, with the probable consequence 
of fewer pods ‘“‘setting.’’ Harrorp J. Lowe. 

The Museum, Torquay. 





The Gondition of Kent's Gavern. 

SINCE a recent visit to Kent’s Cavern I have been 
wondering if it would be possible for something to 
be done by which any important finds that may be 
made there could be brought to the notice of those 
interested in ancient man. The cave now seems to 
be one of the sights of Torquay which any curious 
visitor can see, just as he visits the caves elsewhere 
when on a holiday. There is a well-informed man 
who shows the sights to visitors, and he stated to. a 
party, of which I was one, that quite recently a jaw 
of a human being had been found, and that this was 
in the possession of a local collector. A human tooth 
has also been found. It seems highly desirable that 
the jaw should be examined by a competent authority. 
During the famous excavations which were made 
some years since a jaw was found, but this was 
examined and described only a year or two ago; and 
although Prof. Keith thought that it represented the 
Neanderthal type in this country, I believe Dr. Duck- 
worth pronounced that it did not differ from modern 
races. If this further jaw were examined the question 
might be settled, and it would be of great interest 
if it were found that, after all, the race was actually 
represented in this country. 


Epwarp A. MartTIN. 
285 Holmesdale Road, South Norwood, S.E.25, 
July 29. 
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Calculation of Vapour Densities. 


WHEN determining vapour densities I believe that 
many, if not most, experimenters go through three 
processes, viz.: (1) Correct the observed volume to 
that at N.T.P.; (2) find the mass of hydrogen which 
would occupy this latter volume; and (3) divide this 
mass of hydrogen into that of the substance used, 
whence density d on the hydrogen standard is found, 

Now if we evaluate the constant R in the gas equa- 
tion puy=RT, using mm. of mercury-column as units 
of pressure p, and taking v as the gram-molecule in 
litres—which on the oxygen standard at N.T.P. is 
22-4 litres—we get the figure 62-36. 

Then, for finding density, the equation becomes 

_ mRT 
2pu’ 
where m is the mass in grams and v is in litres. 

To quote an example: o-5 gram of iodine expelled 
50 c.c. of air at 17° C, and 750 mm. from V. Meyer’s 
apparatus. Was the temperature to which the iodine 
had been subjected high enough to cause dissociation ? 

This problem, if done by the ‘three processes,” 
takes some time, and gives d=119-6, which now 
requires to be multiplied by 1-008 if we wish to com- 
pare it with published figures for atomic weights 
(119-6 x 1-008 = 120°56). 

Using the single equation given above, 


da 5X 2" 36 X 290 _ j 20's, 
2X 750X005 

The answer to the problem is evident. Slight dis- 
sociation had occurred, since d for 1, demands 126-9 

I venture on these remarks because R is seldom, if 
ever, given in the above-mentioned units. It is ex- 
pressed usually in such units as are suitable for 
solving energy problems. This number, 62-36, is an 
‘equator ’’ of the four steps which themselves, no 
doubt, are valuable from an educational point of view. 
Readers of NaTuRE who are engaged in science teach- 
ing may find the ‘‘equator ’’ of some service. 

REGINALD G. DurRRANT. 
Rosetree, Marlborough, July 31. 





Use of Sumner Lines in Navigation. 


Capt. TIZaRD’s reference to my book entitled ‘‘ The 
Sumner Line,’’ etc. (NATURE, July 1, vol. cv., p. 552), 
contains an error which should be corrected. His 
statement regarding what he calls the zenith point, 
‘““which spot is named by Mr. Comstock the sub- 
polar point,’’ seems to imply that I have introduced 
a new name not approved in the criticism that 
follows. In fact, I have nowhere used the obnoxious 
term ‘‘sub-polar point,’? but have employed in this 
connection a_ well-known phrase, ‘the sub-solar 
point,’’ for which I can claim no authorship. See 
Young, ‘‘General Astronomy,’’ 1898 edition; Muir, 
““Navigation,’’ 1918, et al. G. C. Comstock. 

Washburn Observatory, University of Wis- 

consin, Madison, -July 20. 





I REGRET that I inadvertently wrote ‘“‘ sub-polar ’’ for 
‘‘sub-solar’’ in my remarks on Prof, C. Com- 
stock’s book on Sumner lines, but this lapse makes 
no difference really to the statement that the proper 
description should be zenith point, and not sub-solar 
point (see p. vi of preface and pp. 2, 3, 5, etc.). 
Sub-solar refers to the sun only, and does not neces- 
sarily include sub-stellar or sub-lunar, but zenith point 
is common to all. . H. Tizarp. 

23 Geneva Road, Kingston-on-Thames, 

August 5. 
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The Research Department, Woolwich.! 
By Sir RosBert Ropertson, K.B.E., F.R.S. 


Il, 
Metallurgical Branch. 


HE metallurgical branch of the Research De- 
partment had been established for some 
years before the war, the staff consisting of 
four metallurgists. As work increased, addi- 
tions became imperative, and before the armis- 
tice the scientific staff numbered thirty-seven, of 
whom a number were women. At the end of 1916 
the branch removed into a new building 120 ft. 
long and 55 ft. wide, divided into laboratories well 
equipped for mechanical testing of all kinds, 
chemical analysis, microscopy and photomicro- 
graphy, experimental heat-treatment, the thermal | 
study of alloys, and_ other 
branches of physical metallurgy. 
Figs. 4 and 5 show two of these 
laboratories. The machine shops 
of the Department, on which 
metallurgical work made great 
demands, were much extended 
and improved. 

During the war the metal- 
lurgical branch was mainly occu- 
pied with a great variety of prob- 
lems connected with the metallic 
materials of warlike stores used 
by the Navy, Army, and Air 
Force. The work was carried 
out in close association with the 
Ordnance Committee and other 
Departments concerned. It is 
possible to mention here only a 
very few of the specific problems 
attacked. 

Before the war the manufac- 
ture of gun forgings was in the 
hands of a few armament firms 
of long experience, but with 
the great increase in output 
which took place from 1915 onwards a_ wider 
source of supply was drawn upon. The heat-treat- 
ment applied was not always the most suitable, 
and sometimes caused serious irregularity of pro- 
perties throughout the forgings. Much was done 


necessity. 


to define the temperature limits appropriate to the | 


different steels employed and to secure their 


application, thus eliminating those weaker tubes | 


which were so frequently found among those 
which failed by stretching, choke, or expansion. 
The inspection tests were improved, especially in 
the determination of the yield point, a matter of 
great importance in a highly stressed structure 
such as a gun. 

The extreme brittleness of some gun forgings 
put forward for test directed attention to the 
occurrence of “temper-brittleness” in _nickel- 
chromium steel, and made investigation an urgent 

1 Continued from p. 712. 
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Slow cooling in the furnace after 
tempering was identified as the main cause of 
this form of brittleness, which is detected by the 
notched-bar impact test, and was accordingly for- 
bidden by specification. Examination of samples 
representative of forgings in current supply made 
at the beginning of 1916 and at the end of 1918 
showed that the notched-bar impact figure of the 
average nickel-chromium steel forging had very 
greatly improved, with no detriment to the other 
mechanical properties. The study of the notched- 
bar test was continued in association with the 
British Engineering Standards Committee, and 
much knowledge was gained as to its significance 
and conditions of application. 





Fic. 4.—Portion of mechanical testing laboratory. 


Much time has been given to the study of the 
elastic properties of steels and of the effect of 
overstrain and recovery, a subject of importance 
in connection with the strength of guns and their 
construction by methods involving the use of in- 
ternal pressure. 

Erosion, wear, and the development and exten- 
sion of cracks in the bore have been studied in 
rifle and machine-gun barrels, as well as in guns. 
Many questions were solved in connection with 
the design and manufacture of bullet envelopes 
and the cores of armour-piercing bullets. 

A method of applying the Brinell hardness test 
for the individual testing of H.E. shells which 
for one reason or another were in question as to 
their strength was developed, and resulted in the 
successful utilisation of very large numbers of 
shells which might otherwise have been rejected. 

The numerous components of ammunition and 
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fuzes were the subject of many investigations. As 
an example may be mentioned the hammer of the 
No. 106 fuze. This was liable to failure at a 
time of great output until the causes of difficulty 
were ascertained and sound methods of manufac- 
ture established. The introduction of a simple 
form of heat-treatment rendered possible the use 
of a rapid and economical stamping method which 
greatly assisted supply. 

An investigation carried out upon brass small 
arm cartridge cases gave very complete informa- 
tion connecting the behaviour of the case in the 
rifle with its properties, and especially with its 
hardness. The hardness is chiefly dependent on 
the degree of cold-work received in the final draw- 
ing operation, and manufacturers were assisted by 
information as to the requisite hardness at dif- 
ferent parts of the case and the dimensions of the 
necessary tools for producing it. The measure- 








central core of unsound material, in brass rod 
used for fuzes led to an extended study of the 
extrusion process, in which the flow of the hot 
brass is liable to form internal defects in a re- 
markable and characteristic way. A method of 
controlling the plastic flow to produce entirely 
sound rod has been devised. 

The necessities of the war demanded that first 
consideration should be given to the solution of 
immediate practical problems. The use of sub- 
stitutes and alternative methods of manufacture 
when supplies ran short, the easing of specifica- 
tions to increase output with safety, the adapta- 
tion and introduction of inspection tests to meet 
changing conditions, the examination of enemy 
material, the tracing of causes of failure and the 
discovery and application of remedies, provided a 
large field for investigation. Work on the funda- 
mental properties of metals. and alloys, which is 
so necessary if research in ap- 
plied metallurgy is to continue 


to be fruitful, was, however, 
continued throughout the war, 
and is now being further 
developed. 


Radiological Branch. 


In the beginning of 1916 the 
question of the penetration of 
metals by X-rays was first con- 
sidered by the Research Depart- 
ment. After experiments with 
various types of apparatus under 
different conditions, it was 
found possible to penetrate a 
block of steel half an inch in 
thickness and show internal 
flaws. The Department at once 
realised the possibilities in- 
volved in this new use of X-rays 
as applied to Service require- 
ments, and took steps with the 





Fic. 5.—View in microscope room. 


ments to ensure exact control of the hardness have 
been made possible by the use of a small machine 
designed in the Research Department shortly 
before the war for the determination of the hard- 
ness of very thin specimens. In this machine, 
which has proved useful in many unexpected 


ways, the Brinell test may be made on samples | 


one-hundredth of an inch or even less in thickness, 
with balls as small as 08 mm. in diameter. 

A thorough investigation of the phenomenon 
of “season-cracking” in brass and its prevention 


by low-temperature annealing has had a useful | 


application in the removal of internal stress from 
cartridge cases. 

Methods of casting brass ingots have been much 
improved. The long, narrow moulds formerly 
employed for ingots to be used in the manufac- 
ture of rod were productive of troublesome defects 
in the finished article. 

The occurrence of the “extrusion defect,” a | 
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best apparatus available to 

evolve a technique for applying 
the new method as widely as possible, not only 
for detecting flaws in steel, but also for the exam- 
ination of various articles, such as unknown 
enemy ammunition, where for reasons of safety 
it was desirable to know the internal construction 
before breaking down. X-rays were also applied 
to many Service stores for the purpose of indi- 
cating defective assembly, and for discovering 
faults such as blow-holes and internal flaws in 
metals. 

As research progressed it became apparent that 
in order to obtain the best results the whole 
subject of radiology needed careful study so that 
its methods might be modified and adapted to this 
new use. More powerful tubes and high-power 


| electrical machinery were essential, and the photo- 


graphic side of the subject required special treat- 
ment. A general scheme of research on the sub- 
ject of radiology as applied to the examination of 
Service materials was consequently undertaken, 
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and this included the construction, in the Depart- 
ment, of special apparatus and high-tension elec- 
trical machinery; research was also undertaken 
on such associated subjects as the detection of 
feeble radiation and the measurement of its in- 
tensity. 

Certain progress has been made, with the result 
that X-rays are being used to a much greater 
extent as research proceeds. X-ray examination 
of welds is the only method by which their sound- 
ness Can be demonstrated, and it is now possible 
to penetrate more than 24 in. of steel to show 
internal flaws. Fig. 6 shows part of one installa- 
tion in the Research Department for the examina- 
tion of materials. 


Proof and Experimental Branch, 

All guns are tested to a pressure in excess of 
their working pressures, and the ballistics of all 
lots of propellants are ascertained, by firing into 
sand butts. Carriages, recuperators, and many 
small stores are also similarly proved before 
acceptance. 

Velocities are measured by means of Boulangé 
chronographs, and pressures by means of copper 
crushers in piston gauges. Flat-headed shot are 
used, to keep the penetration into the sand butts 
as low as possible. 

Experimental firing, which principally consists 
in the determination of the weights of propellant 
necessary to give specified ballistics under various 
conditions, is also undertaken, and for this pur- 
pose the proof butts staff work in collaboration 
with the internal ballistic branch, by which the 
preliminary calculations are made. 

Considerable expansion of personnel and 
matériel was necessary during the war to cope 
with the vast amount of proof and experiments. 
‘At the armistice the staff had increased to nearly 
ten times its pre-war figure, and included a 
number of women, who were most efficiently per- 
forming their trying duties on the firing batteries. 


Internal Ballistic Branch. 

Starting with a staff of two in the early part of 
the war, the branch numbered at the armistice 
more than twenty members, who dealt with all 
problems relating to the internal ballistics of pro- 
pellants and the internal design of guns for all 
the Services. Newer and more powerful apparatus 
has been devised for determining the burning 
characteristics of explosives, and a great improve- 
ment has taken place in methods of analysing 
data. This is especially noticeable as regards the 
ballistic design of ordnance. The old system of 
calculation in use prior to the war was based on 
trial and error, and involved a series of laborious 
and lengthy operations. It had the added dis- 
advantage of restricting the calculator to working 
out this result with one definite set of initial con- 
ditions only, and consequently no certain predic- 
tions could be made as to whether the best com- 
bination of charge weight, propellant size, cham- 
ber capacity, etc., had been employed. 

It was thus frequently found that the finished 
gun was not suitable for the original purpose in 
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view. Research into the thermodynamical pro- 
perties of propellants led to the construction of 
a more accurate theory on which to base design, 
and, apart from the economy effected in the labour 
of calculation, it became possible to select with 
considerable accuracy the best and most econo- 
mical combination for any ballistic requirements. 
Also by an application of the calculus of varia- 
tions the calculator is now enabled to predict with 
considerable accuracy the probable deviation in 
the ballistics from round to round, a valuable 
criterion of the practical utility of a design. 

The application of this new theory effected con- 
siderable changes in design. For example, it was 
found that large reductions could be effected in 
the chamber capacities of several guns, with 











Fic. 6.—Portion of radiological laboratory. 


corresponding reductions in the charge weights, 
without affecting the ballistics. This modification 
had the result of materially increasing the life of 
the guns, and the reduction in charge weight 
effected an appreciable economy in the financial 
cost of each round, a serious consideration in 
view of the magnitude of the scale on which 
operations were conducted. 

Since the armistice the ballistic branch has been 
to a large extent occupied in digesting and inter- 
preting the data amassed during the war, the 
results being published in the form of R.D. 
Reports. 

A programme has been drawn up for future 
research, and good progress is being made in all 
branches of the science and its applications. 
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The Romance 


N R. ARTHUR BROOK has made a welcome 
* addition to the “British Birds” Photo- 
graphic Series ; he deals skilfully with the buzzard 
at home, and gives us twelve fine pictures.! 
During the last three or four years the buzzard 
has increased markedly in central Wales. It 
builds upon trees and in cliffs, or even amongst 
heather and rushes, and an inaccessible nest is 


Fic. 1.—The hen buzzard alighting at the nest. 


the exception rather than the rule. The one 
studied by Mr. Brook was on a cliff, where with 
some difficulty a hiding-place was built for the 
observer. There were two young birds about a 
week old, and when observations began the nest 
contained several mice, one frog, one mole, half 
a dozen castings, and a quantity of fresh leaves 


1 “The Buzzard at Home.” By Arthur Brook (‘* British Birds”’ 
Photographic Series.) Pp. 15+12 plates. (London: Witherby and Co., 
1920.) Price 3s. 6d. net. 
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From ‘‘ The Buzzard at Home.” 
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of the mountain ash. The cock did all the hunt- 
ing, usually bringing his booty to the hen, who 
sat on a knoll near the nest. She carried the 
food to the young ones in her beak or talons. 
Occasionally the cock brought the food to the 
nest himself. The hen decorated the nest daily 
with fresh leaves, and she also brought tufts of 
mountain grass on which the young ones cleaned 
their beaks. One day the booty in- 
cluded four young wild ducks, 
about two days old, and one of 
these was swallowed whole. If 
food is scarce the stronger of the 
two young buzzards will kill its 
weaker companion. The observer 
saw the young birds practising 
flight and playing with the food. 
He captured one that flew off too 
soon, and replaced it in the nest, 
whence in the afternoon of the 
same day it took wing successfully. 
The buzzard is said to be a 
coward, but when the cock bird 
discovered Mr. Brook leaving the 
“hide” it showed great courage, 
making disconcerting swoops at a 
high velocity, and following him 
closely for quite two miles. 

With an_ inexpensive little 
Kodak, and often in bad weather 
conditions, Miss Hilda Terras has 
managed to give us a score of very 
presentable and interesting pictures 
of various events in the history of 


a. cuckoo’s egg in a_ hedge- 
sparrow’s nest.” She had this 
good luck, however, that the 


cuckoo was obliging enough to put 
the egg in question into a nest 
almost on the doorstep of the ob- 
server's home. Only a true ama- 
teur—we use the word very dis- 
criminatingly—could have such 
luck. The hedge-sparrow made 
for the prospecting cuckoo like a 
little demon; nesting birds have a 
highly developed sense of “terri- 


tory,’ or is there more—of home- 
stead? The cuckoo persisted; 
there was a cessation of hostilities ; 
at an urgent moment circum- 
stances were opportune; the 
cuckoo flew on to the hedge 
about 2 ft. from the nest, and _ looked 
about in a nervous, cunning way. “_ 
could almost swear it was saying to itself 
anxiously, ‘Are they looking? No—thank 
goodness, I’ve done them at last.’ And then, 


without any hesitation, it hopped straight into 
the hedge and disappeared from view. For about 
2 The Story of a Cuckoo’s Egg.” ‘Told and pictured by Hilda 


Terras. Pp. 95. (London: The Swarthmore Press, Ltd., n.d.) Price 
6s. net. 
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a minute it was there; then it came out and flew 
away. Burning with curiosity, I hurried into the 
garden, and, eagerly parting the branches of the 
hedge, looked into the nest—and lo 
and behold, there, lying in Henrietta’s 
dear little cup-shaped, softly lined 
cradle, I saw the cuckoo’s egg! One 
of my sisters had watched the whole 
affair with me, and once more we 
were amazed at the positively uncanny 
sagacity of the bird. The whole thing 
seemed so extraordinarily intelligent 
and so mean.” 

The observer noticed that the 
cuckoo had not her egg in her bill, and 
concluded that it was in its mouth out 
of sight. But might not the cuckoo 
lay the egg in the nest? The hedge- 
sparrow laid four eggs, and when the 
young cuckoo was hatched the usual 
tragedy occurred. “For the first two 
days his shiny naked little body was 
dark fawny-pink in colour, but by the 
fourth day he had gone _ almost 
black, and his eyes, covered over 
with blue-black skin, looked dispro- 
portionately large. From the moment 
that his eyes opened he _ showed 
signs of surprising viciousness when- 
ever I put my hand anywhere near the 
nest.” When the young cuckoo was 
a fortnight old, more than filling the 
nest, the foster-mother was seen brood- 
ing, “uncomfortably crouched on top 
of his broad and ample back. It was 
rather like a pigeon trying to brood a 
hen.” Whenever either of the foster- 
parents approached, the young cuckoo 
made a “strange little tinkling noise, 
just like a tiny tinkling silver 

The menu consisted of 
grubs, daddy-long-legs, butterflies, 
caterpillars, and small insects, and 
the number collected and consumed 
in a day was amazing. The in- 
defatigable foster-parents continued to feed the 
cuckoo for more than a week after it had left 
the nest. 


bell. ” 


Fic. 2.—Hedge-sparrow feeding a young cuckoo. 


way. 
this by instinct or by art, but we know we have 


Miss Terras tells her story in a very attractive 
We do not know whether she has done 





From ‘‘ The Story of a Cuckoo's Egg.”’ 


had a most delightful hour. We recommend the 
book very strongly to young people and to those 
who would renew their youth. 





Helium: 


Its Production and Uses.? 


By Pror. J. C. McLennan, F.R.S. 


1° 1868 Janssen (Compt. rend., 1868, vol. Ixvii., 

p. 838) directed attention to the existence of 
certain lines hitherto unobserved in the solar 
spectrum, which we now know are given by the 
element helium. In the same year Frankland 
and Lockyer? (Proc. Roy. Soc., 1868, vol. xvii., 


p. 91), from their observations on these spectral | 


lines, were led to announce the existence of an 


1 From a lecture delivered before the Chemical Society on June 17. 
2 See Nature for May 20, p. 36r. 
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element in the sun which up to that time had not 
been found on the earth. To this element they 
gave the name “helium.” 

In 1882 the discovery was made by Palmieri 
(Gazzetta, 1882, vol. xii., p. 556) that the helium 
spectrum could be obtained from rocks and lavas 
taken from Vesuvius. 

In the United States of America, Hillebrand in 
1890 (Bull. U.S. Geol. Survey, 1890, No. 78, 
Pp. 43) succeeded in obtaining a quantity of gas 
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from the mineral uraninite, which from chemical 
and spectroscopic tests he concluded was nitrogen. 
This gas, we now know, was, in fact, helium. 

Finally, in 1895, Sir William Ramsay (Chem. 
News, 1895, vol. Ixxi., p. 151) discovered that a 
gas could be obtained from the mineral cleveite. 
This gas he purified, and, on examining its 
spectrum, he found it to be the long-sought-for 
element helium. From 1895 up to the present, 
investigation has shown that helium is_ widely 
diffused throughout the earth. It can be obtained 
from many types of rocks, minerals, and earths, 
and it is present in varying amounts in practically 
all natural gases and spring waters. It is present, 
too, in the atmosphere of the earth to the extent 
of about four parts in one million by volume. 

The gases from some springs in France have 
been shown to contain as much as 5 per cent. of 
helium. In the Western States of America, 
especially in Texas, natural gases exist which 
contain from 1 to 2 per cent. of helium, but within 
the British Empire no natural gases which have 
been examined show a helium content as high as 
O-5 per cent. 

Until the spring of 1918 not more than 3 or 4 
cubic metres of helium had, in the aggregate, 
been collected, and its market price, though 
variable, was about 300l. per cubic foot. 

The principal characteristics of helium are: 

(1) Its extreme lightness. It is only twice as 
heavy as hydrogen, the lightest element as yet 
isolated. 

(2) Its absolute inertness. All attempts to 
effect combinations of helium and the rare gases, 
neon, argon, krypton, and xenon, as well, with 
other elements have as yet failed. 

(3) Its close approximation to an ideal or 
perfect gas. It is monatomic, and is liquefiable 
at a temperature below that of liquid hydrogen. 
By causing liquid helium to evaporate in a 
vacuum, Onnes (Proc. K. Akad. Wetensch. 
Amsterdam, 1915, vol. xviii. p. 493) has suc- 
ceeded in reaching a temperature within 1° or 2° 
of the absolute zero. 

(4) Its low sparking potential. Electric dis- 
charges can be passed through helium more easily 
than through most other gases. 

No element has had a more romantic history 
than helium, and none is of greater interest to 
men of science than is this gas at the present 
time. Its formation as a disintegration product 
of the radio-active elements, and the identity of 
the nuclei of helium atoms with a-rays, give it a 
unique position among the elements. 

Intense interest has been aroused by Sir Ernest 
Rutherford’s recent discovery that in the nuclei 
of helium atoms in the form of a-rays we have a 
powerful and effective agent for disintegrating and 
simplifying the nuclei of atoms generally. This 
discovery points the way to still further progress. 
In the past helium has been considered a rare 
and precious gas. To-day it is being produced 
in large quantities, and in view of the proposal 
now being put forward to use this gas in place 
of hydrogen as a filling for airships, one is apt 
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to consider it to be not so precious as heretofore. 
It may be, however, that such vast and vitally 
important directions will suddenly be opened up 
in which helium can be utilised that the conserva- 
tion of the gas, while it is still available to us, 
will become a matter of the first importance. 

Shortly after the commencement of the war in 
1914, it became evident that if helium were avail- 
able in sufficient quantities to replace hydrogen 
in naval and military airships, losses in life and 
equipment would be very greatly lessened. 

The fact that helium is both non-inflammable and 
non-explosive, and possesses 92 per cent. of the 
lifting power of hydrogen, makes it a most suit- 
able filling for airship envelopes. By the use of 
helium the engines of airships can be placed 
within the envelope if desired. A further advan- 
tage possessed by helium over hydrogen is that 
the. buoyancy may be increased or decreased at 
will by heating or cooling the gas by electric or 
other means, which fact may possibly lead to con- 
siderable modifications in the technique of airship 
manceuvring and navigation. Moreover, the loss 
of gas from diffusion through the envelope is less 
with helium than with hydrogen to the extent of 
about 30 per cent. 

Although there are indications that proposals 
had been put forward during the war by men of 
science in Allied and enemy countries, as well as 
in the British Empire, regarding the development 
of supplies of helium for aeronautical purposes, it 
should be stated that the movement that led up to 
the investigation which it was my privilege to 
undertake was initiated by Sir Richard Threlfall. 
The existence in America of supplies of natural 
gas containing helium in varying amounts was 
known to him and others, and preliminary calcu- 
lations as to the cost of production, transporta- 
tion, etc., which he made led him to believe that 
there was substantial ground for thinking that 
helium could be obtained in large quantities at a 
cost which would not be prohibitive. 

Sir Richard’s proposals were laid before the 
Board of Invention and Research of the British 
Admiralty, and in the autumn of 1915 the author 
was asked by that Board to determine the helium 
content of the supplies of natural gas in Canada, 
and later on of those within the Empire, to carry 
out a series of experiments on a semi-commercial 
scale with the helium supplies which were avail- 
able, and also to work out all technical details in 
connection with the production of helium in quan- 
tity, as well as those relating to the re-purification, 
on a large scale, of such supplies as might be 
delivered and become contaminated with air in 
service. The present paper aims at giving a brief 
account of this investigation. 


Composition of the Natural Gases Investigated. 


In commencing the investigation, a survey was 
made cf all the natural gases available in larger 
or smaller quantities within the Empire with the 
view of ascertaining their helium content. Natural 
gases from Ontario and Alberta, Canada, were 
found to be the richest in helium, and these 
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sources, it was found, could supply 
10,000,000 to 12,000,000 cubic feet of helium per 
year. The following is a summary of the results 
obtained from the analyses of a number of the 
gases investigated. They include, it will be seen, 
a few samples from outside the Empire. For a 
complete account of this part of the investigation, 
the reader is referred to Bulletin No. 31 of the 
Mines Branch, Department of Mines, Canada, 
1920. 

7a) Ontario Gases.—The analysis made by 
Profs. Ellis, Bain, and Ardagh (Report of Bureau 
of Mines of Ontario, 1914) of the natural gases 
supplied to the experimental station, initially set 
up at Hamilton, Ontario (Blackheath System), is 
as follows :— 


Methane 80 per cent. 
Ethane ade xa ice 9 és 
Nitrogen... a vee a Pa 


It was found, however, on operating with this gas 
that the percentage assigned to methane really 
included a considerable proportion of gasoline, 
pentane, and butane as well. The helium content 
of the gas was found to be 0-34 per cent. 

(b) Alberta Gases.—Gas taken from the mains 
leading from the Bow Island supply to Calgary 
was found to be quite free from the heavier hydro- 
carbons. At times it contained slight amounts of 
water vapour and occasionally a trace of carbon 
dioxide as well. Its approximate composition is 
given under I. 

I Il. 


Helium . 0°33 percent. 0°36 per cent. 
Methane ... soe S76 os 916 re 
Ethane o'9 ‘ 1'9 mn 
Nitrogen ... I1‘2 6°14 i 
Carbon dioxide ... trace trace 

Water vapour... _trace ‘trace 


One well in particular, namely, No. 25 Barnwell, 
which has recently been driven, and now supplies 
gas to the system, was found to have a product 
of the composition II. 

(c) New Brunswick Gases.—Some natural gases 
obtained from wells struck near Moncton, New 
Brunswick, Canada, were examined, and found 
to have the following composition : 


Methane 8o0’o per cent. 
Ethane ... wat Ae = 
Carbon dioxide... None 

Oxygen ... None 

Nitrogen 12°8 per cent. 
Helium ... 0'064 ks 


(d) New Zealand Gases.—A series of samples 
of the natural gases from the Hanmer, Kotuka, 
Weber, Blairlogie, and Rotorua supplies in New 
Zealand was forwarded by Mr. J. S. McLaurin, 
Dominion Analyst of Wellington, New Zealand, 
for examination, but was found to have an insig- 
nificant helium content, the richest containing not 
more than 0-077 per, cent. 

(e) Italian Gases. Pisa.—A sample of the 
natural gas brought by pipe to the city of Pisa, 
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from ! in Italy, was examined, and found to have the 


following composition : 


Methane ... 8o0'o per cent. 
Ethane 40 ‘“ 
Carbon dioxide 3°5 Ps 
Nitrogen .. 119 i 
Oxygen 06 * 
Helium None 


(f) Miscellaneous Analyses.—An analysis of the 
natural gas supply from Heathfield, Sussex, 
England, showed it to have a helium content of 
but 0-21 percent. The gas from the King Spring, 
Bath, England, was found to contain 0-16 per cent. 
of helium, and analyses of natural gases obtained 
from Trinidad and from Peru showed their helium 
content to be negligible. An interesting observa- 
tion was made in connection with natural gases 
obtained from Pitt Meadows, Fraser River Valley, 
and Pender Island, in the Gulf of Georgia, British 
Columbia. Both these gases were found to have 
a nitrogen content of more than gg per cent. 


Preliminary Experiments, 


Soon after taking up the investigation, it was 
found, as mentioned above, that large supplies of 
helium were available in the natural gas fields of 
Southern Alberta, and that a small supply ‘could 
be obtained from a gas field situated about twenty- 
five miles to the south-west of the city of Hamil- 
ton, in Ontario. In 1917 the Board of Invention 
and Research decided to endeavour to exploit 
these sources of supply, and operations were 
begun by setting up, as already stated, a small 
experimental station near the city of Hamilton. 

At this station efforts were directed towards 
constructing a machine which would efficiently 
and economically separate out the helium from the 
other constituents present in the natural gas. The 
carrying out of this work expeditiously was made 
possible through the hearty co-operation of L’Air 
Liquide Société of Paris and Toronto, which 
generously lent, free of cost, a Claude oxygen 
column and the necessary auxiliary liquefying 
equipment for the investigation. 

By making suitable additions to, and modifica- 
tions in, this oxygen rectifying column, it was 
ascertained that the problem of separating, on a 
commercial scale, the helium which was present 
in this crude gas to the extent of only 0-33 per 
cent. was one capable of satisfactory solution. 
Early in 1918 it was found possible to raise the 
percentage of helium in the gas to 5-0 by passing 
it through the special rectifying column once only, 
and as the gas obtained in this way consisted of 
nitrogen and helium with a small percentage of 
methane, it became therefore a comparatively 
simple matter to obtain helium of a high degree 
of purity. In one particular set of experiments 
on this final rectification, helium of 87 per cent. 
purity was obtained. 


Experimental Station at Calgary, Alberta. 


In order to operate on the natural gas of the 
Bow Island system in Southern Alberta, an exper!- 
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mental station was established at Calgary in the 
autumn of 1918, and, starting with the knowledge 


acquired through the preliminary operations at | 


Hamilton, rapid progress was made in developing 
a rectification and purifying column, together 
with the requisite auxiliary equipment, which 
would efficiently and cheaply separate the helium 
from the natural gas. 


Development of the Rectification Column. 
In proceeding to develop an equipment for 


separating the helium from the other constituents | 


of natural gas, three lines of attack appeared to 
be open, namely, (a) by producing the refrigera- 
tion necessary to liquefy all the gases except the 
helium by the cold obtainable from the natural gas 
itself, (b) by using external refrigeration entirely, 
such as that obtainable with ammonia, carbon 
dioxide, liquid air, liquid nitrogen, etc., and (c) 
by combining methods (a) and (b). 

The last method had been successfully used for 
the production of helium by the naval authorities 
of the United States in the Texas field, but from 
the information supplied it did not appear that 
this process could be considered to be an eco- 
nomical one. 

The preliminary experiments at Hamilton, 
Ontario, made it abundantly clear that method (a) 
was very promising and likely to be both efficient 
and economical. This method was _ therefore 


adopted. It was evident from the start 
that to produce an efficient method the 
main difficulty to overcome would be _ the 
securing of a proper balance between the 


heat exchangers, the liquefier, the vaporisers, 
and the rectification portions of the machine. A 
machine was therefore designed, constructed, and 
supplied with piping which possessed great flexi- 
bility, and, in its general scheme, followed the 
lines of the Claude oxygen-producing column. It 
is unnecessary to go into details regarding the 
operation of this machine. It will suffice to say 
that it was tested under a variety of conditions. 
Notes were taken of the temperatures reached at 
different points in the machine under equilibrium 
conditions when the gas was passed through it in 
various ways. As a result of this procedure, it 
was soon found what parts of the machine could 
be eliminated and what parts could be modified 
with advantage. When those changes were made 
which seemed desirable in the light of the ex- 
perience gained, it was found that a machine had 
been evolved which would give highly satisfactory 
results. 

In operating with this machine, it was found 
that helium of 87 to 90 per cent. purity could be 
regularly and continuously produced. 


Operations. 
The experimental machine just described was 


December 1, 1919, to April 17, 1920. In making 
a run, about 500,000 cubic feet were passed 
through the machine, and from this amount up- 
wards of 20,000 cubic feet of the gas, containing 
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5 to 6 per cent. of helium, were obtained. As this 
low-grade product was made it was stored in a 
large balloon, and the residual gas was passed 
back into the mains for use in the city of Calgary, 
The 5 to 6 per cent. product was compressed to 
from 20 to 30 atmospheres, and then passed 
through vaporisers. The amount of final product, 
of 87 to 90 per cent. purity, obtained in each run 
rose steadily in the course of the operations from 
about 300 cubic feet to more than 700 cubic feet 
per run. From this it will be seen that the 
efficiency obtained with each of the two operations 
was about 67 per cent. In special runs made 
under exceptionally good conditions a still higher 
efficiency was obtained. One of the curves given 
in.Fig. 1 shows that the purity of the high-grade 
final product was steadily maintained in the series 


HELIUM RUNS AT CALGARY 


- Cu, ft 


Amount of High Grodé Purily Ges 


400 


“4 46 22 26 
Run Number 
Fic. 1. 


of runs, and the other curve exhibits the steady 
increase made in the production of helium of high- 
grade purity. 


High-grade Purification. 

When it was seen that the highest purity obtain- 
able with the experimental machine under actual 
running conditions was about go per cent., steps 
were taken to design and construct an auxiliary 
piece of apparatus for raising the purity of the 


| gas up to 99 per cent. or higher. This apparatus 


i } 1 | aS constructed could be used, 
used continuously for a series of trial runs from | 


not only for 
obtaining a product of high purity at the works, 
but also for purifying helium which became con- 
taminated with air by use in balloons in service. 
Through numerous delays experienced in obtain- 
ing delivery of tubing, liquefying equipment, etc., 
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this purifying apparatus has not been given any 
more than a preliminary trial. From this, how- 
ever, it is quite evident that it will prove satis- 
factory in operation. For the purpose of carrying 
out this scheme of high-grade purification, a 


| the average yearly consumption. 


liquid-air plant was installed by the University of | 


Toronto. 
were furnished by the Hydro-Electric Commission 
of Ontario, and a special financial grant was made 
by the Honorary Advisory Council for Scientific 
and Industrial Research of Canada to supplement 


Motors and an electric current supply | 


that made by the Admiralty and the Air Board of | 


Great Britain. 


Final Design of Helium-extracting Apparatus. 


Every step in the production of high-grade 
helium has been carefully examined and tested. 
From the experience gained, we have been able 
to draw up specifications for a commercial plant 
which will enable one to treat the whole of the 
natural gas of the Bow Island supply in Alberta. 
The unit proposed will deal with about 1600 cubic 
metres or 56,500 cubic feet of gas per hour at 
normal pressure and temperature. At the altitude 
of Calgary, this would be equivalent to 62,200 
cubic feet per hour. 


The machine would easily | 


cope with 66,000 cubic feet per hour or 1100 cubic | 


feet per minute. Of these machines, six would 
deal with 9,500,000 cubic feet of gas per day, and 
would thus take about the average daily supply 
available from the field, as based on records of 
In order to have 
sufficient machines to operate regularly to capa- 
city, it would probably be advisable to have eight 
helium columns included in the plant. 

The cost of a commercial plant suitable for 
treating the whole of the supply of the Alberta 
field would probably be less than 150,000]. The 
amount of helium of upwards of 97 per cent. 
purity obtainable per year from the field would be 
about 10,500,000 cubic feet. This is based on the 
assumption of an efficiency of 80 per cent., which 
experience has shown is obtainable. As to operat- 
ing costs, our experience has shown that, allowing 
for interest on the investment, a ten years’ 
amortisation, salaries, supplies, and running 
charges, helium can be produced at the Alberta 
field for considerably less than 101. per 1000 cubic 
feet. This sum does not, of course, include the 
cost of purchasing cylinders or of transporting 
them from and to the works. Neither does it 
include any compensation to the owners of the 
field for the supply of gas. 

(To be continued.) 





Obituary. 


Pror. JoHN Perry, F.R.S. 


HE death of Prof. John Perry on August 4, at | 


the age of seventy, leaves a blank in our | 
| his local knowledge, as he identified spot after 


scientific circle which cannot well be filled. A man 


of original mind and original manner, a warm- | 


hearted Protestant Irishman, impulsive and en- | 


thusiastic in whatever cause he might engage, 
simple-minded ‘to a degree and a thorough-going 
optimist, one of the most delightful of com- 
panions, he was of the class of lovable men and 
popular accordingly ; he will be much missed, par- 
ticularly at meetings of the British Association, of 
which he had been the general treasurer of late 


» years. 
Perry was educated in Belfast, finally at | 
Queen’s College, where he came _ under 


Andrews, one of the ablest and most original 
men of his day; it was from Andrews that 
he imbibed his feeling for chemistry, unusual in 
the engineer and mathematician: at least, he 
learnt to appreciate the part played by the electro- 
lyte in chemical interchanges—as he once told me, 
through having fused out the bottom of 
Andrews’s platinum crucible by heating potash in 
it. Later he was an assistant to William 
Thomson (Lord Kelvin). Under the influence of 
two such men his genius -could not but unfold. 
Perry began his career at Clifton College. I 
first met him at Clifton, at a dinner, where, of 
course, he out-talked everyone: I can well re- 
collect how he amused us and how he called Sir 
Walter Scott an upholsterer. He was always 
a voracious novel-reader and remembered what he 
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had read in an extraordinary way. On the occa- 
sion of the British Association visit to Winnipeg, 
he often astonished his travelling companions by 


spot with Fenimore Cooper’s characters. 

From Clifton, Perry went to Glasgow to 
assist Thomson, I imagine on Andrews’s 
recommendation. In 1875 he went to Japan and 
was one of the band who gave the Japanese their 
first lessons in science—to be cast off when done 
with; like Ayrton and Divers, however, he was 
an ultra-enthusiastic Japanophile. In Japan he 


_ became associated. with Ayrton and a constant 
| flow of communications, mainly on electrical sub- 





jects, to the Royal and other societies was the 
consequence of the partnership. In those- days 
what Ayrton and Perry did not know or do or 
claim to have done was not worth knowing, doing 
or claiming; no two men, in the exuberance of 
their youth, were ever better satisfied with them- 
selves. They were in remarkable contrast: en- 
tirely diverse yet complementary natures, each 
cognisant and respectful of the other’s special 


| ability. Ayrton was the worldly, practical member 


of the firm, Perry the dreamer. Ayrton always 
had a sense of what was wanted and what would 


| pay: he, I believe, usually set the problem; 
| Perry worked out a solution, which Ayrton then 


criticised and referred back to Perry for develop- 
ment. In the same manner, I believe, he co- 
operated, during the war, with the mechanical 
genius of Sidney Brown—the husband of his niece 
—in the development of the gyrostatic compass. 
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The partnership with Ayrton was_ continued 
several years after their return to England in 
1879. They were in the van of electrical progress, 
in some respects before their time—-as in the case 
of Telpherage, which they developed in associa- 
tion with Fleeming Jenkin. Those were wonderful 
days: we were just learning to know and use 
electricity. A little later, Perry’s house was often 
the scene of most stimulating debates, especially 
when Larmor and Lodge forgathered there with 
Fitzgerald, whom Perry adored. 

Perry’s best work was done at the Fins- 
bury Technical College. Ayrton and I were called 
on to lay the foundations of the work of the City 
and Guilds Institute for the Advancement of Tech- 
nical Education in October, 1879; we began in 
temporary quarters in Cowper Street, Finsbury. 
I found not only that plans were prepared for a 
separate chemical laboratory but also that steps 
had already been taken towards the erection of the 
building. I took exception to the scheme on the 
ground that more than a mere knowledge of 
chemistry would be required of the technical 
chemist of the future: that he must know some- 
thing of the fundamentals of mathematics, of 
physics—especially electricity—and of engineering 
—drawing in particular. My view prevailed and 
we set to work to excogitate a practical pro- 
gramme and design a building. In 1871 we roped 
in Perry to our aid: our trio always fought like 
thieves over every detail but remained as one man 
throughout. The outcome was the present Fins- 
bury Technical College and the original Finsbury 
scheme: I say “original” because our successors 
were never whole-hearted followers of our con- 
victions and aspirations. This much I may assert 
as the last of the Finsbury Mohicans—we were in 
advance of our time and our fate has been the 
usual fate of pioneers and prophets. We cut the 
college adrift from all external examinations. We 
imposed an entrance examination on applicants. 
Not only was the course comprehensive but also 
the methods were special, practical and advisedly 
educative rather than informative; our students 
were young and their period of training was 
short but at its close, although they did not know 
a great deal, they had learnt to think for them- 
selves and to do by themselves, so that they were 
mentally prepared to continue learning when left 
to their own devices. Now the college is to experi- 
ence the fate of our scheme; it is said that it will 
be closed next year. When established it was the 
most original school in the country and it has 
been a remarkable success. We are a strange 
people: we seem never to know when we have 
hold of a good thing and cannot long maintain 
a consistent policy. In abandoning Finsbury the 
City and Guilds Institute signs its own death- 
warrant; but it has long been practically defunct, 
the men of imagination and outlook who founded 
it having bred no successors. 

Perry did not leave Finsbury until 1896, 
when he became professor of mathematics and 
mechanics in the Royal College of Science, South 
Kensington. He had the advantage of being a 
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practical engineer by training; this, added to his 
mathematical genius and his intimate knowledge 
of electrical science, not forgetting his literary 
proclivities, made him a man of unusual breadth 
and sanity of outlook. No _ special scientific 
achievement is to be associated with his name; 
his real interest lay in the work of education and 
he will go down to fame as an original and con- 
structive teacher who laid the foundation of a 
new era. He made mathematical teaching prac- 
tical and taught many who could never have 
mastered the abstract subject to use such know- 
ledge and ability as they had with effect. As 
examiner in mathematics to the Science and Art 
Department he exercised a wide and beneficent in- 
fluence on the teaching of this subject. His 
methods were not everywhere popular, but this 
was mainly because of the special demands their 
practice made .on the intelligence of the teacher. 
As he more than once remarked to me, few really 
understood him. Still, the written word remains: 
Perry has left much on record which will be of 


service to a future, more appreciative generation. 


nm. E. A. 





Pror. Perry’s love of research and restless spirit 
of inquiry have inspired the lives of innumerable 
students who came under his influence. Who can 
measure what the nation owes to Perry for the 
intellectual gifts he distributed so freely to so 
many men? Who can measure the boundaries to 
which his influence will reach through the lives 
and activities of his students? The man who 
inspires is in time forgotten, but those whom he 
stimulates inspire others, so that his influence in- 
creases as time goes on. An engineering work 
like a fine bridge can be seen of all, and the 
builder is applauded and rewarded. The scientific 
spirit is apprehended by few, and those who 
possess it and spend their lives in the true service 
of the nation by cherishing it and by passing it 
on to others are unknown and unrewarded by 
authority, but are held in respect and affection 
by those who receive from them what so few are 
able to give. Perry gave lavishly,. and his 
students responded with enthusiastic affection. 
He ranged wide in the regions of science. In 
Japan he and his friend and colleague Ayrton ex- 
perimented furiously. Paper after paper came 
red-hot from their intellectual forge until even 
Lord Kelvin said that the pole of scientific re- 
search had shifted to Japan. 

Finsbury Technical College was founded to do 
something in technical education which had not 
been done before. Perry and his colleagues, 
Ayrton and Armstrong, launched the college. 
They made it a pioneer in technical education. 
They made it world-famous. Everything which 
these men did was new, unorthodox, stimulating, 
and vastly interesting to the keen young men who 
flocked from the workshop to the college to hear 
and often to help them. Perry was unorthodox 
of the unorthodox. He taught his students to 
mistrust authority and to try things out for them- 
selves. 
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Perry will probably be chiefly remembered by 
engineers as the man who broke through the 
formal defences of mathematics and taught them 
mathematics through what they knew of 
machinery. His book on “Practical Mathe- 
matics,” originating in his Finsbury course, has 
been translated into many languages, and many 
generations in many lands will therefore benefit 
from Perry’s determination to teach his own 
students the fundamental truths of mathematics 
so well that they could use their knowledge as 
easily as they could use their mother tongue. 

Perry continued his work as professor of mathe- 
matics and mechanics at the Royal College of 
Science, leaving Finsbury in 1896. In those days 
the professors at the Finsbury Technical College 
were expected to run an arduous day course, and 
in addition an evening course as well. His relief 
at the escape from this double duty was great. 
In more recent years he guided the fortunes of 
the British Association for the Advancement of 
Science as its general treasurer. Perry has done 
a great work, and his work will live after him. 


W. E. D. 





Pror. Aucusto Ricut, For.Mem. R.S. 


Pror. Aucusto RicHi, who died suddenly on 
June 8 at seventy years of age, is said to have 
been appointed assistant to the professor of 
physics in the University of Bologna—his native 
city—at the age of twenty-one. In 1877 he was 
Libero Docente, and in 1880 was appointed 
ordinary professor at Padua, whence after a few 
years he returned to Bologna as head of the 
physics department. 

Righi was a skilled experimenter and an indus- 
trious worker. His original investigations lay 
chiefly in the domain of electricity, magnetism, 
and light. One of his discoveries was the varia- 
tion of the resistance of bismuth in a magnetic 
field, a phenomenon on which an instrument for 
measuring the intensity of a field has been based. 
He was led to this discovery by an examination of 
the Hall effect in different metals in the year 1883. 
His results were published in the Journal de 
Physique (2), 1883, p. 512, and in the Comptes 
rendus, vol. xcvii., p. 672, as well as in Italian; 
most fully in Bologna Acad. Sci. Mem., vol. v., 
1883, pp. 103-26. An abstract was given in 
Natur, vol. xxx., p. 569. 

Righi’s earliest papers appeared in 1873, and 
dealt with a variety of topics, many of them con- 
nected with electrostatic problems and _ voltaic 
electricity. One of the subjects on which at one time 
he laid stress was the dilatation of the glass or 
quartz of a Leyden jar, and of insulators in 
general, under electric stress—what he called 
“galvanic dilatation”: see, for instance, 
Comptes rendus, vol. Ixxxviii., 1879, p. 1262. 
He also examined the changes of length 
due to magnetisation, and discussed the 
phenomena of permanent steel magnets. 
About 1880 Righi began a long series of re- 
searches on electric discharge in vacuo and in air, 
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and pursued the subject in various forms to the 
end of his life. He was much interested in photo- 
electric effects, and contributed some new facts to 
the discharge of electrified bodies by ultra-violet 
light. He failed to discover electrons, but he 
knew that carriers of negative electricity were 
liberated, and took steps to observe their tra- 
jectory in a magnetic field, thus exhibiting the 
phenomenon as a variety of cathode rays. He 
also found that the discharge could be stopped 
by an electric charge of inverse sign, constant 
in density for a given metal. ' 

Righi was keenly interested in the work of 
Hertz, and corresponded with the present writer 
on the subject of electric waves. A special form 
of Hertz oscillator, known as Righi’s pattern, con- 
sisting of a couple of spheres with adjacent faces 
immersed in oil and charged at the back from 
two other spheres, was used by some people, and 
is depicted as a form appropriate to wireless tele- 
graphy in Mr. Marconi’s first patent, though the 
connection of the outer spheres to an ele- 
vated plate and to ground _respectively—a 
plan efficiently introduced by Mr. Marconi 
for practical purposes—really converted the 
spherical oscillator into nothing but a series of 
spark gaps. It is understood that Mr, Marconi 
had visited Righi’s laboratory and seen his ex- 
periments on Hertzian waves, but was not one of 
his students. Righi, in his correspondence, fre- 
quently expressed surprise at the novelty attri- 
buted to the invention in its very early days by 
Sir William Preece and other English officials. 

In the Memoirs of the Academy of Sciences of 
the Institute of Bologna, Righi expounded many 
of the new discoveries as they were being made 
in physics—among others an excellent and semi- 
mathematical exposition of the Zeeman pheno- 
menon (see vol. viii., ser. 5, pp. 59-9¢, December, 
1899). He also wrote on the equations of Hertz 
and their solution, in vol. ix. of the Memoirs of 
the same Academy, pp. 3-28 (February, 1901); 
and, again, on the electromagnetic mass of elec- 
trons in vol. iii., ser. 6, pp. 71-84 (February, 
1906). These papers show that though chiefly 
an experimental physicist, he had a sound grasp 
of general theory, and must have had considerable 
influence in making known the work of British 
and other physicists to his countrymen. A memoir 
on the theory of relativity was contributed by 
Righi to the Institute of Bologna so recently as 
April 18 last (vol. vii., ser. 7, pp. 70-82). 

An experimental paper of Righi’s on the pos- 
sible existence of magnetic rays, dated May 17, 
1908, vol. v., ser. 6, of the same Memoirs, 
pp. 95-150, deserves mention, because of the 
cathode ray inquiry there described and the 
speculation based upon it. The subject is con- 
tinued in vol. vi., pp. 45-64, and in vol. x., 
pp. 79-103, also in vol. i., ser. 7, pp. 3-36, where 
results are described for many different gases. 
It is taken up again, after a discussion of the 
paths of electrons in magnetic fields, in vol. ii., 
ser, 7, pp. II-4I. 

Righi describes further experiments in vol. iii., 
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pp. 23-42, and he has a paper on ionisation in a 
magnetic field in vol. iv., ser. 7, pp. 27-44. His 
chief work, in which he summarises these and 
other results, is entitled “I fenomeni elettro- 


atomici sotto l’azione del magnetismo,” a work | 
which met with a very cordial reception among | 


Italian physicists, who must, indeed, have been 


indebted to Righi’s activity and clearness of ex- | 
position for much of their knowledge of contem- | 


porary physics. 


Students adequately familiar with Italian—as | 


the writer cannot claim to be—speak of Righi’s 
writings as marked by extraordinary clearness 
and simplicity of style, so that they can be read 
by people of average culture, at least in their 
non-mathematical portions. 

Numerous honours were conferred upon Righi, 
among others a 10,000 lira prize of the Accademia 
dei Lincei, and the Hughes medal of the Royal 
Society. The Royal Society also selected him as 
a foreign member, and he succeeded Lord Kelvin 
as foreign member of the Royal Academy of 


coast of Asia (1878-79). 





Sciences at Upsala. 
Senator of the Italian Parliament. 

By Righi’s death Italy probably feels that she 
has lost her foremost physicist. He was anxious, 
up to the last, for information about every new 


discovery, and showed himself capable of appre. | 


ciating results in many departments of physics, 
He was well known by reputation in this country 
as a thinker and worker of exceptional keenness 
and width of outlook. OLIVER Lonpce. 





A REUTER message from Stockholm announces 
the death, at seventy-seven years of age, of 
ApmiRrAL A. L. PALANDER, who was in command 
of Baron Nordenskiéld’s vessel, the Vega, which 
completed the navigation of the North-East passage 
from the Atlantic to the Pacific along the north 
Admiral Palander was 
an honorary corresponding member of the Royal 
Geographical Society and of many other scientific 
societies both in Sweden and abroad. 





Notes. 


A MOVEMENT set on foot in the early part of last | 


year for the founding of an institution or society 
the membership of which should be open to those 
particularly interested in problems connected with the 
fields of administration and organisation in relation 
to industrial enterprises was brought to a head at a 
public meeting held on April 26 last at the Central 
Hall, Westminste-, by the appointment of a pro- 
visional organising committee which was instructed 
to prepare a draft constitution for such an institution, 
to be named the Institute of Industrial Administra- 
tion. This committee presented its report, accom- 
panied by a draft constitution embodying (1) a 
schedule of objects, (2) the conditions of member- 
ship, and (3) the form of government, at a public 
meeting held at the above-named hall on July 15. 
This draft constitution was, with slight amendments, 
adopted on the date last mentioned, and the first 
board of management, consisting of eighteen mem- 
bers representing a variety of industries, was elected 
on the same occasion. The objects of the institute 
as set out in the draft constitution are briefly as 
follows :—To promote the general advancement of 
knowledge relative to the principles of industrial 
administration and their applications; to facilitate 
the exchange of information and ideas regarding the 
principles and practice of industrial administration; 
to collect and publish information and proposals 
bearing on any aspect of industrial administration; 
and to co-operato with professional, industrial, or 
educational societies, organisations, or authorities in 
pursuance of these objects. The government of the 
institute is to be vested in an advisory council com- 
posed of honorary members and a board of manage- 
ment representing the various classes of membership 
of the institute. Mr. E. T. Elbourne was elected 


hon. secretary of the institute, the offices of which 
are temporarily located at 110 Victoria Street, West- 
minster, S.W.1. 


NO. 2650, VOL. 105] 


| sion: 


| negie Institution of Washington. 





Tue U.S. National Research Council, with head- 
quarters at Washington, has elected the following 
chairmen of its various divisions for the year beginning 
July 1, 1920 :—Division of Foreign Relations: George 
E. Hale, director, Mount Wilson Observatory, Car- 
negie Institution of Washington. Government Divi- 
Charles D. Walcott, secretary of the Smith- 
sonian Institution and president of the National 
Academy of Sciences. Division of States Relations: 
John C. Merriam, professor of palzontology, Uni- 
versity of California, and president-elect of the Car- 
Division of Educa- 
tional Relations: Vernon Kellogg, professor of 
entomology, Stanford University, and permanent 
secretary of the National Research Council. Division 
of Industrial Relations: Harrison E. Howe. Research 
Information Service: Robert M. Yerkes. Division 
of Physical Sciences: Augustus Trowbridge, pro- 
fessor of physics, Princeton University. Division of 
Engineering : Comfort A. Adams, Lawrence professor 
of engineering, Harvard University. Division of 
Chemistry and Chemical Technology: Frederick G. 
Cottrell, director of the Bureau of Mines. Division 
of Geology and Geography: E. B. Mathews, professor 
of mineralogy and petrography, Johns Hopkins Uni- 
versity. Division of Medical Sciences: George W. 
McCoy, director of the U.S. Hygienic Laboratory 
since 1915. Division of Biology and Agriculture: 
C. E. McClung, professor of zoology, University of 
Pennsylvania. Division of Anthropology and Psycho- 
logy: Clark Wissler, curator of anthropology, 
American Museum of Natural History, New York. 


THe Department of Scientific and Industrial 
Research has established four Sub-Committees to 
assist the Radio Research Board in the investigation 
of certain problems in connection with the work of 
the Board. The constitution of the Board and its 
Sub-Committees is at present as follows :—Radio 
Research Board: Admiral of the Fleet Sir Henry B. 


In 1905 he was elected q | 
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jackson (chairman), Comdr. J. S. C. Salmond (repre- 
senting the Admiralty), Lt.-Col. A. G. T. Cusins 
(representing the War Office), Wing Comdr. A, D. 
Warrington Morris (representing the Air Ministry), 
Mr. E. H. Shaughnessy (representing the General Post 
Office), Sir J. E. Petavel (presenting the National 
Physical Laboratory), Sir Ernest Rutherford, and 
Prof. J. S. E. Townsend. Sub-Committee A on the 
Propagation of Wireless Waves: Dr. E. H. Rayner 
(chairman), Prof. E. H. Barton, Major J. R. Erskine- 
Murray, Prof. H. M. MacDonald, and Prof. J. W. 
Nicholson. Sub-Committee B on Atmospherics: Col. 
H. G. Lyons (chairman), Mr. A. A. Campbell Swin- 
ton, Prof. S. Chapman, Major H. P. T. Lefroy, Mr. 
G. L. Taylor, Mr. R. A. Watson Watt, and Mr. 
c. T. R. Wilson. Sub-Committee C on Directional 
Wireless: Mr. F. E. Smith (chairman), Mr. M. P. 
Hinton, Capt. C. T. Hughes, and Capt. J. Robinson. 
Sub-Committee D on Thermionic Valves: Prof. 
0. W. Richardson (chairman), Mr. E. V. Appleton, 
Capt. S. Brydon, Capt. H. L. Crowther, Prof. C. L. 
Fortescue, Mr. B. Hodgson, Prof. F. Horton, Major 
A. G. Lee, Mr. H. Morris Airey, Mr. R. L. Smith- 
Rose, and Prof. R. Whiddington. 


Tue following appointments have been made in 
connection with the Royal College of Physicians of 
London :—Dr. F. Parkes Weber, Mitchell lecturer, 
1921; Dr. G. Graham, Goulstonian lecturer, 1921; 
Dr. T. Lewis, Oliver Sharpey lecturer, 1921; Dr. A. 
Whitfield, Lumleian lecturer, 1921; Dr. R. O. Moon, 
FitzPatrick lecturer, 1921;: and Dr. G. M. Holmes, 
Croonian lecturer, 1922. 


Ir was resolved in the House of Commons on 
August 9 to provide a sum not exceeding 100,000. 
as a guarantee against loss resulting from the 
holding of a British Empire Exhibition in London 
next year. The grant is conditional on the provision 
of a further sum of 500,000l. by the promoters of the 
enterprise. 


WE learn from the Eritish Medical Journal that the 
second International Congress of Comparative Patho- 
jogy will be held at Rome in the spring of 1921 under 
the presidency of Prof. Perroncito. Communications 
should be sent to the secretary, Prof. Mario Tevi 
Della Vida, Via Palermo 58, Roma. 


Wit the view of popularising scientific knowledge 
in Spain, a weekly periodical bearing the title of 
Ibérica has recently made its appearance. The 
journal contains current notes on scientific matters 
in Spain and Latin-America, general notes, and 
abstracts of important foreign scientific papers written 
in a manner that will appeal to the popular reader 
of average education. Each number also includes a 
monograph or an instalment of a monograph on 
some popular scientific subject written by a leading 
authority. The contents conclude with a bibliography 
of current scientific literature and meteorological 
information. The weekly is published by the Observa- 
torio del Ebro, Tortosa. 


We are glad to see that the British Museum 
authorities have begun to issue additions, naturally 
ander present conditions of publication in a less 
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attractive form, to the valuable series of Handbooks, 
such as those provided before the war for the 
Assyrian, Babylonian, Egyptian, and Ethnographic 
Galleries. The latest is an account by Sir 
E. A. Wallis Budge of the Egyptian ‘‘ Book of the 
Dead.’’ This is a vague tithe now commonly given 
to the first collection of funerary texts which the 
ancient Egyptian scribes composed for the benefit of 
the dead, consisting of spells and incantations, hymns 
and litanies, magical formule and names, words of 
power and prayers, which are found cut or painted on 
the walls of pyramids and tombs, and engraved on 
coffins, sarcophagi, and rolls of papyrus. The 
pamphlet, which is well supplied with illustrations, 
provides for the use of students and visitors to the 
galleries an admirable introduction to the study of 
the death rites and theories of the soul current among 
the ancient Egyptians. 


Unper the title of ‘‘The Medical History of Ishi,’’ 
by Mr. Saxton T. Pope, the University of California 
has published in its American Archeological and 
Ethnological Series a remarkable study of human 
pathology. The subject of the monograph, Ishi, was 
the last Yahi Indian, who was brought to the Uni- 
versity Hospital after his capture in 1911, and died 
from tuberculosis in 1916. ‘‘ We see him first as the 
gaunt, hunted wild man, his hair burnt short, his 
body lean and sinewy, but his legs strong and capable 
of great endurance. He suggests the coyote in this 
character.”’ At first civilisation agreed with him, but 
then came a gradual change. ‘His energy waned. 
He no longer was keen to shoot at targets with a 
bow. His skin became darker.’’ Then he contracted 
another cold and his malady increased. This mono- 
graph is supplied with full statistics of his case and 
excellent photographs and illustrations—most valuable 
for the study of the life-history of a Californian 
Indian, the last of his race. 


A REMARKABLE stone bowl now deposited in the 
Museo Arqueolégico, Madrid, is described in the July 
issue of Man by Mr. B. Glanvill Corney. It was 
obtained in 1775 at Tahiti by Maximo Rodriguez, a 
creole of Lima, and it was brought to that city in a 
Spanish ship-of-war, being finally sent to Spain in 
1788. It is made of the hard, compact, black stone 
of which adze-blades and pestles for crushing taro and 
bread-fruit of the Society Islands were formed, and 
which was quarried only in the remote island called 
Maurua. It is not quite certain for what purpose 
this bowl was used. The local chiefs believe it to 
have been a sacred potion bowl, in which herbal 
draughts were prepared by trituration and infusion 
by the medico-sacerdotal functionaries. Others sup- 
pose that the function of the bowl was to receive 
viscera of victims sacrificed, and possibly it was used 
for some form of augury by inspection of the entrails 
of sacrificial victims. The bowl thus _ suggests 
interesting problems which, it may be hoped, further 
research will enable us to solve. 


THe Medical Record for March 27 contains an 
interesting paper by Dr. C. B. Davenport on the 
influence of the male on the production of twins. 
It is well known that twins may be biovulate or 
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uniovulate, the latter type having a single chorion, 
and it is found that about 1 per cent. of all human 
births are plural births. But in the relatives of 
mothers who have repeated twins this proportion 
rises to 4-5 per cent., indicating the inheritance of 
twinning in the strain. Twinning is, however, almost 
equally frequent (4-2 per cent.) in the near relatives 
of the fathers of twins. The tendency to repetition 
of identical twins is even higher than when both 
types are considered together. Double ovulation is 
far commoner (frequency 5-I0 per cent.) than twin 
births, and here the male factor comes in, for it has 
now to be recognised that human germ-cells fre- 
quently contain iethal factors which arrest develop- 
ment at an early stage, or may even prevent more 
than one egg being fertilised. In relation to this is 
the fact that highly fecund families more frequently 
have twins. Human beings thus possess the biovulate 
type of twinning found in carnivora, herbivora, and 
rodentia, and also the uniovulate type found in the 
armadillo, which regularly produces four young of 
the same sex at a birth by budding from the young 
embryo. 


Tuat the Philippine hawksbill turtle (Eremochelys 
imbricata) is in dire need of stringent protection is 
evident from the account of this species given in the 
Philippine Journal of Science (vol. xvi., No. 2) by Mr. 
E. H. Taylor, of the Bureau of Science, Manila. 
Practically all the Philippine tortoiseshell is brought 
into the market by the native fishermen, who are so 
eager to secure their prizes that they wait for 
days for the arrival of the female to lay her eggs 
on the beach. Often she is speared before a single 
egg is laid. Should they have patience enough to 
allow her to fill the ‘‘nest’’ the end is the same, for 
every egg is eaten. Obviously it will not be long 
before this source of revenue is lost for ever. 


Tue August number of Conquest, a magazine 
devoted to the popularisation of science, is a model 
of what such magazines should be, for not only are 
its contents designed to appeal to a wide circle of 
readers, but also every article is lucidly written and 
well illustrated. Taking subjects at random—for it 
would be difficult to make a deliberate choice—one 
may mention the essay by Mr. R. I. Pocock on the 
common animals of the sea-shore, that on wild white 
clover by Mr. J. J. Ward, and the article on the 
Davon micro-telescope by Mr. F. Talbot. Besides 
these are not less fascinating talks on the ships of the 
future by Mr. W. Horsnaill, on seaside meteorology 
by Mr, Joseph Elgie, and on the sands of the sea- 
shore by Mr. C. Carus Wilson. 


THE attention of those who are interested in the 
campaign against rats may be directed to the second 
edition of Mr. M. A. C. Hinton’s pamphlet (67 pp., 
2 plates and 6 text-figures) which has been recently 
issued by the British Museum (Natural History). 
This work contains an excellent summary of the 
characters, habits, and economic importance of rats, 
and of the relation of rats to the spread of disease in 
man and animals. In this edition additional details 


are given on the rate of increase of rats, and refer- , 
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enee is made to the occurrence in the rat of Spiros | 
chaeta icterohaemorrhagiae, the organism of spiro. | 


chetal jaundice (Weil’s disease) in man. After 
emphasising the urgent need for action against the 
large rat population of Great Britain, Mr. Hintog 
gives a concise account of the chief repressive 
measures. Barium carbonate is recommended as the 
safest poison, mixed in the proportion of one part 
with eight parts of oatmeal, and made up with a 
little water into a stiff dough. Among other methods 
to which attention is directed are trapping, which 
should be continuous and systematic, and placing in 
the run-ways of the rats birdlime trays with an attrac. 
tive bait in the centre—a methéd which has given 
good results in Liverpool, London, and elsewhere. 


IraLtan biologists are to be congratulated on their 
enterprise in founding, in difficult circumstances, a 
new biological publication, Revista di Biologia, which 
is published bimonthly in Rome, and is edited by 
Profs. Gustavo Brunelli and Osvaldo Polimanti. 
The review is to be devoted largely to the considera. 
tion of problems of general biological interest, but its 
pages are also open to record the results of researches 
in special subjects. Six fascicles, forming the first 
volume of 744 pages, have recently reached us. Prof. 
Brunelli contributes to the first fascicle a vigorous 
article on the place which science, and especially 
biology, should occupy in the national life of Italy. 
He points out that the future of Italy is essentially 
bound up with agriculture and problems of the land, 
and that in the economic development of the nation 
biology must therefore take a leading art. He pleads 
also for more attention to hydrobiology, and for a 
closer co-operation between medical practitioners and 
biologists—for instance, in anti-malarial measures 
and in social hygiene generally. Among the special 
articles two may be briefly referred to: the first 
by Prof. Pierantoni on physiological symbiosis, with 
special reference to the part played by symbiotic 
organisms in light-production in luminous organs, and 
the second by Prof. Enriques on the results of experi- 
ments in breeding blow-flies (Calliphora erythro- 
cephala), in which he shows that while some of the 
pairings give rise to- a high proportion of living 
offspring, other pairings produce larvze about one- 
fourth of which, although kept under optimum condi- 
tions, cease to feed after two or three days and die. 
Prof. Enriques does not consider that the explanation 
of Morgan, in his important work on lethal factors 
in Drosophila, holds for Calliphora. The Revista 
will not only fulfil its object in stimulating and en- 
couraging biological research in Italy, but will also 
afford workers in other countries a ready means of 
keeping in touch with the chief lines of research of 
Italian biologists, and we cordially wish it success. 


Dr. R. RuGGies Gates has given (Proc. Roy. Soe. 
London, B, vol. xci., 1920, pp. 216-23) a preliminary 
account of the meiotic phenomena in the pollen 
mother-cells and tapetum of lettuce, in which several 
matters of general bearing on cytological conceptions 
and on problems of genetics are considered. The 
chromatin of the nuclei of the tapetal cells, particu- 
larly of the binucleate cells, exhibits the synaptic knot 
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and other appearances which have hitherto been 
observed only in spore mother-cells of plants and in 
the primary spermatocytes and oocytes of animals. 
In lettuce, therefore, there is the unusual condition 
of all transitions between tapetal and germinal cells. 
Dr. Gates’s material also affords, in the earlier stages 
of formation of the diakinetic chromosomes, a good 
example of chiasmatypy—the crossing-over of two 
members of a pair of chromosomes—which has not 
hitherto been definitely described in plants, though it 
is now well known in certain animals, e.g. in the 
fruit-fly, Drosophila, in which the phenomenon has 
been interpreted by Morgan and his collaborators 
as the probable basis of the crossing-over of factors. 
Another observation of much interest on the meiotic 
chromosomes of lettuce is the tendency for one or two 
pairs of the bivalent chromosomes to coalesce more 
or less completely on the equatorial plate of the 
heterotypic spindle. There is no evidence that such 
coalesced chromosome pairs pass over bodily to one 
pole of the spindle; rather they will both split in the 
usual way, but the manner of their previous 
coalescence will determine the nature of their dis- 
tribution—whether, for instance, the paternal halves 
of each chromosome will go to the same pole or to 
opposite poles of the spindle. There is here a possible 
basis for the phenomena of partial coupling and repul- 
sion, apart altogether from the crossing-over pheno- 
mena, which latter are based on relations between the 
two members of a pair of chromosomes in their earlier 
post-synaptic stages. 


In vol. xvii., No. 4 (October-December, 1919), of 
the Bulletin of tHe Imperial Institute Mr. W. Bevan, 
Director of Agriculture in Cyprus, continues his 
account of the agricultural industries of the island. 
Among the more interesting products discussed by 
Mr. Bevan are fodders and feeding-stuffs (including 
the carob bean), essential oils and perfumes, oils and 
oilseeds, fibres (including cotton and silk), drugs, and 
tobacco. Certain minor agricultural industries are 
also described. The reports of recent investigations 
at the institute have reference to fibres from India, 
Africa, and the West Indies, the utilisation of New 
Zealand hemp-waste, Pappea seeds from South Africa 
as a source of oil, Cyprus castor-seed, and distillation 
trials with talh wood (Acacia Seyal) from the Sudan. 
The general articles include an account of the present 
position. of Para rubber-seed as a source of oil and 
feeding-cake, in which it is pointed out that the 
possibility of exploitation very largely depends upon 
the cost of collecting the seed on the plantations. A 
further article deals with cassava as a source of indus- 
trial starch and alcohol. As usual, much useful 
information is recorded as notes and in the section 
devoted to recent progress in agriculture and the 
development of natural resources. We observe that 
H.R.H. the Prince of Wales has arranged for a 
selection of the presents and addresses received during 
his visit to Canada to be exhibited at the Imperial 
Institute. An index to vol. xvii. of the Bulletin is 
included in this part. 


IN many respects we ‘pay too little attention to our 
West Indian Possessions. The present difficulties of 
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communication hinder visits from our own men of 
science, and it is natural that those of the neigh- 
bouring United States should undertake tasks that we 
regretfully leave undone. ‘Thus we learn from the 
Report.of the American Museum of Natural History 
that towards the end of last year Mr. H. E. Anthony, 
who had previously secured many interesting mam- 
malian remains from the caves of Cuba and Porto 
Rico, extended his researches to Jamaica, whence the 
skull of a marine mammal was the only example 
known. His hunt was successful, but the collections 
remain to be worked out. They are certain to throw 
light on the nature of former connection with the 
mainland. That we are not altogether idle may, how- 
ever, be gathered from the fact that a collection of 
fossil sea-urchins from Antigua and Anguilla, made by 
Prof. J. W. Gregory some years ago, was reported on 
by Dr. J. Lambert, of Troyes, during the war, and is 
now being arranged in the geological department of 
the British Museum. That department has also been 
presented by Dr. C. T. Trechmann with an excellent 
dried specimen of the recent crinoid Holopus, rare 
because it grows under ledges of reef-rock and so 
escapes the dredge, instructive because of its adapta- 
tion in form to that peculiar position. This individual 
comes from Barbados, on which island Dr. Trech- 
mann has recently spent some months investigating 
the raised reefs and collecting their fossils. None 
the less, the West Indies still present a large field for 
research, and British labourers are all too few. 


THE Agricultural News of May 29 has an article 
on camphor-growing in the British Empire, based on 
a contribution by Prof. P. Carmody, formerly Direc- 
tor of Agriculture in Trinidad, to the Times Trade 
Supplement. The chief source of commercial cam- 
phor is Formosa, and the Japanese monopoly has 
led to an enormous increase in price in recent years. 
Various, but so far not commercially successful, 
attempts have been made in camphor cultivation 
within the Empire, namely, in Ceylon, the Federated 
Malay States, Mauritius, and the West Indies; in 
some cases distillation tests have shown a satisfactory 
yield, but in Mauritius and the West Indies the 
prunings may yield only oil and no solid camphor. 
Experimenting in Trinidad, Prof. Carmody found 
that trees grown in the Botanic Garden made very 
poor growth, but when transplanted to better soil 
the growth was satisfactory, and a normal yield of 
solid camphor was obtained. It is suggested that, 
owing to their bushy, evergreen habit, camphor-trees 
might be used as a windbreak in cacao cultivation. 
The successful cultivation of camphor within the 
Empire is no longer doubtful if a few necessary pre- 
cautions are adopted. Seeds or seedlings from trees 
that yield no solid camphor must not be used; stiff 
clay soil must be avoided; in good average soil not 
more than 300 trees to the acre should be grown; and 
a sufficient area should be cultivated for economical 
distillation. When the trees are four or five years old 
they can be clipped, and thereafter three or four times 
a year. The same journal directs attention to the 
development of other sources of camphor, namely, 
rosemary in Spain, species of Artemisia, and the 
swamp-bay (Persea pubescens) in California. 
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METEOROLOGICAL observations made at secondary 
stations in Netherlands East India have recently been 
published for 1917. Since the publication of the 
previous volume a well-equipped meteorological station 
has been started at the aerodrome at Sockamiskin. 
Cloud observations have been almost wholly discon- 
tinued, and sunshine records are substituted; the 
cloud estimations (0-10) are said not to be trustworthy 
—which is scarcely surprising, since it is stated that 
the lower half of the sky was not taken into account, 
and that density had its say. Sunshine observations 
are from Jordan recorders, but the Campbell-Stokes 
recorder would give results more comparable with 
European observations. In addition to the ordinary 
detailed observations of rainfall, tables under the head- 
ing of ‘‘cloud-bursts’’ are given practically for all 
stations, which show the individual instances of rain- 
fall of 1 mm. and more per minute, the minimum 
duration being five minutes. At Batavia the maxi- 
mum mean monthly air-pressure occurred in August, 
and the minimum in April. July was the warmest 
month and December the coldest. The mean relative 
humidity, saturation being expressed as _ 1000, 
ranged from 879 in February to 793 in August. 
The percentage of bright sunshine was greatest 
in August and least in January. By far the 
greatest amount of rain falls in the winter months, 
January being the wettest, whilst May and June 
are the driest months. Wind results are given at only 
a few stations, but the observations clearly indicate a 
diurnal range in direction and velocity. A more com- 
plete discussion of winds would be of value for aero- 
nautics, whilst the movement and, if practicable, the 
height and speed of clouds would add much to a 
better knowledge of the upper air. 


Tue Bulletin de la Société d’Encouragement pour 
l’Industrie Nationale for March-April gives a full 
report of the work of M. Martial Entat on the 
destructive effect of light on certain materials such 
as textiles, dopes, and rubberised fabrics. It is diffi- 
cult, if not impossible, in these climates to make 
quantitative measurements of the effect in the case 
of sunlight, and M. Entat accordingly used ultra-violet 
light from a mercury-vapour lamp in his experiments. 
He found that the mercury lamp was twenty times 
as effective as full sunlight in its destructive action 
on such materials. As is now well known, consider- 
able protection may be afforded by the use of various 
dyes for absorbing the ultra-violet light. M. Entat’s 
experiments indicate that the dyes commonly em- 
ployed in aviation for protecting the fabric of aircraft 
have a ‘‘coefficient of protection’’ of from 50-75 per 
cent., the most efficient being the red dye from quino- 
line. A spectrographic measurement of the absorption 
of the ultra-violet.light placed the various dyes in 
the same order as the tensile tests on the dve- 
protected fabrics which had been exposed to the rays. 
Experiments similar to those of M. Entat were carried 
out during the war at the Royal Aircraft Establish- 
ment at Farnborough. An account of the work was 
given by Dr. Aston to the Royal Aeronautical Society 
last year. 
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No. 4 of Abstracts of Papers in Scientific Trans. 
actions and Periodicals, published as a supplement to 
the minutes of the Proceedings of the Institution of 
Civil Engineers, contains a large number of brief 
abstracts taken from papers and periodicals published 
outside the United Kingdom. These are classified 
under the main headings of (1) measurement, 
measuring, and recording instruments; (2) engineer- 
ing materials; (3) structures; (4) transformation, 
transmission, and _ distribution of energy; (5) 
mechanical processes, appliances, and apparatus; 
(6) specialised engineering practice; (7) economics, 
etc. There are several subdivisions to each of 
these main headings. It is not easy to produce 
abstracts which shall contain the information re. 
quired and thus obviate the necessity for those 
interested having to consult the original papers; we 
note that these abstracts are satisfactory in this 
respect, and therefore provide a mine of information 
which we trust will be available to engineers who 
are outside the ranks of the Institution of Civil 
Engineers and would gladly purchase the Abstracts. 
The editing is somewhat loose occasionally; thus we 
note on p. 16 that an acceleration has been stated 
as ‘‘slightly more than 2 ft. per sec.’’ A slip of this 
kind would have to pay a penalty at the institution 
examinations. 

THE special requirements in dental radiography are 
met by the radiator dental type of Coolidge tube, 
obtainable from the British Thomson-Houston Co., 
Ltd. This embodies the original features of the 
radiator type of tube whereby a large portion of the 
heat generated is conducted away by a copper radiator, 
but, in addition, the new tube allows greater proximity 
of the anode to the part under exposure. The cathode- 
arm extends 2 in. from the bulb at right angles to 
the anode-arm; this method of construction secures 
the emission of the X-rays in a line with the axis of 
the anode. The cathode circuit is earthed, so that 
there is only one high-tension wire, which is con- 
nected to the part of the tube most remote from 
the subject under exposure; this allows a minimum 
distance between the dental film and the focal spot, 
with consequent reduction in the time of exposure. 
The tube is self-rectifying within the limits of its 
allowable energy output, and is designed for an input 
not exceeding 10 milliamperes at an alternative spark- 
gap of about 31n. The tube being designed to run only 
under specified electrical conditions, the manipulations 
are reduced to a minimum, and the only variable left 
in the hands of the operator is the time for which the 
film is to be exposed. In dental radiography this 
attempt at standardisation and simplification of pro- 
cedure is likely to meet with considerable success. 

Mr. A. THORBURN, whose sumptuous volumes, 
‘British Birds’? and ‘A Naturalist’s Sketch Book,” 
have been so well received, is bringing out through 
Messrs. Longmans and Co. a companion work 
entitled ‘British Mammals.” It will be in two 
volumes and contain fifty plates in colour and many 
illustrations in black-and-white. Vol. i. is promised 
for the coming autumn, and vol. ii. for the spring of 


; next year. 
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Our Astronomical Column. 


An INTERESTING METEORITE.—Vol. lvii. of the Pro- 
ceedings of the United States National Museum con- 
tains an analysis by Mr. G. P. Merrill of a meteorite 
that was seen to fall at Cumberland Fells, Kentucky, 
on April 9, 1919. It is stated that if the object had 
not been seen to fall, its meteoric character would 
not have been suspected. It is a ‘‘meteoric breccia 
composed of fragments of two quite dissimilar stones.” 
The lighter-coloured portion contained 55 per cent. 
silica, 39 per cent. magnesia, 3 per cent. ferrous oxide, 
with traces of some seventeen other compounds. The 
darker portion, which more closely resembles other 
analysed meteors, contains 42 per cent. silica, 9 per 
cent. ferrous oxide, 28 per cent. magnesia, 12 per 
cent. iron, etc. ‘‘ Apparently the admixture of the two 
kinds of fragments took place prior to the evident 
compression.”’ 

The author conjectures that it is evidence of the 
destruction of some pre-existing planet, but the sug- 
gestion seems more reasonable that it is an earth- 
born meteor expelled in a mighty eruption in long- 
past ages. Sir Robert Ball was a strong advocate 
of the terrestrial origin of meteors, and it appears 
tenable in cases where the relative velocity is not 
very high. A lunar origin was suggested by Prof. 
Sampson; this also is preferable to the postulate of 
some purely hypothetical planet. 


THE UNION OBSERVATORY, JOHANNESBURG.—Circular 
No. 47 of this observatory contains a search for proper 
motions by the blink method on two plates taken at 
Paris in 1887 and 1914. The region is R.A. 18h. 35m., 
N. decl. 31° 10’. The plates have already been 
measured at Paris, and the region is included in the 
Greenwich 1910 Catalogue, so the research was in- 
tended as a test of the comparative efficiency of the 
blink method. The result shows that it is undoubtedly 
the most rapid way of detecting all the displacements, 
but, of course, the method is purely differential, and 
absolute motions can be found only by using meridian 
observations of the reference stars on the plate. In 
the present case comparison with the Greenwich cata- 
logue shows that the stellar background is moving 
38” per century towards 113°, so that the blink results 
are referred to an origin moving in this manner. It 
is found that each of the three methods of examining 
the region has revealed some motions not shown 
by the others, so that they all have their use. Mr. 
Innes gives the following summary of his results :— 
Two stars moving more than 20” per century, eight 
between 20” and 10”, seven between 10” and 8’, 
twenty-seven between 8” and 6”, and _ forty-nine 
(probably incomplete) below 6”. 


GaLactic CONDENSATION.—The results of an 
examination of stellar density at different galactic 
latitudes, derived from plates taken at Sydney, are 
given in Circular No. 47 of the Union Observatory, 
Johannesburg. The plates are fairly complete down 
to magnitude 15; there are very few of these faintest 
stars in the regions remote from the galaxy; the 
galactic condensation of the fainter stars is greater 
than that deduced at Groningen. Incidentally, Mr. 
Innes criticises Prof. Eddington’s statement in ‘Stellar 
Movements ’’ that the depth of the stellar system is 
about three times as great towards the galaxy as 
towards its poles, and also that the stellar density in 
the galactic regions is greater than in the polar ones. 
Mr. Innes shows that, granting, as he does, the latter 
statement, the ratio of depths becomes very much less 
than three to one; in other words, the stellar system 
is more sphérical than previously stated. 
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The British Empire Forestry Conference. 


T= Forestry Commission, constituted in Novem- 
ber, 1919, has not been long in bringing about 
what promises to be one of the most important events 
in the history of forestry in the British Empire. We 
allude to the British Empire Forestry Conference 
which, with intervals for visits to certain selected 
forest areas in England and Scotland, held its sittings 
in London on July 7-22 under the chairmanship of 
Lord Lovat. The delegates included representatives 
from the United Kingdom, Australia, Canada, India, 
Newfoundland, New Zealand, South Africa, the 
Sudan, and most of the Crown Colonies. The 
main objects of the conference were to bring 
together such information as exists at present regard- 
ing the forest resourées of the Empire, and to devise 
means of forming a more accurate estimate of these 
resources and of developing them to the utmost; to 
focus attention on the necessity for a more rational 
forest policy in the various parts of the Empire; to 
bring to light some of the more salient problems con- 
nected with technical forestry; and to consider 
certain important questions relating to forestry educa- 
tion and research. 

No more opportune time could have been selected 
for such a conference. Of the many forcible lessons 
taught us by the Great War there are few which 
require to be taken more to heart than the lesson 
taught us in regard to the maintenance of our timber 
supplies. The view once held, that the timber 
resources of the Empire are inexhaustible, is no longer 
tenable, for we are already faced with a probable 
world-shortage of timber which will become more and 
more acute if steps are not taken to prevent reckless 
waste and to ensure that production keeps pace with 
exploitation. In the affairs of our Empire’ the 
scientific aspect of forestrv has been too long relegated 
to the background, largely owing to misapprehension 
as to its true aims. For forestry, no less than agri- 
culture, is an industry based on the productive 
capacitv of the land. with this important difference : 
that whereas agricultural crops are harvested within 
a vear, forest crops may take a century or more to 
mature. Hence in forestry, far more than in agri- 
culture, the State must take a direct interest in the 
growing of the crops concerned. for the success of 
which continuity of management based on scientific 
principles is the keynote. 

Among the most important proposals approved of 
bv the conference was that relating to the formation 
of an Imperial Forestry Bureau to be located in 
London. This Bureau, constituted somewhat on the 
lines of the Imperial Mineral Resources Bureau, 
would act as a clearing-house of information on all 
subjects connected with forestry and forest products. 
It would undertake to collect, co-ordinate, and dis- 
seminate information on forest education, research, 
policy and administration, and the resources, utilisa- 
tion, consumption, and requirements of timber and 
other forest products. In this way the Bureau 
cannot fail to prove a valuable link in forest matters 
between the various parts of the Empire. 

Among the more important specific questions which 
it is hoped the Bureau will lose no time in taking up 
are the standardisation of technical terms used in 
forestry and the correct identification of timbers in 
commercial use. with the standardisation of their 
trade names so far as this is possible. 

The question of forest research work was fully 
considered. The conference held that this work, for 
various reasons, is primarily the concern of the State. 
Speaking generally, forest research is divisible into 


‘ two main branches: (1) that dealing with the grow- 
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ing of forest crops, and (2) that dealing with the 
utilisation of timber and other forest products. Each 
of these two main branches car be considered from 
two points of view, namely, the general and the local, 
the former being concerned with the principles and 
methods governing research work, and the latter with 
the application of principles to a limited range of 
conditions. General research may, consequently, be 
conducted at one centre for very wide areas, while 
local research must be conducted on the spot. 
Although the two main branches of research are 
intimately connected, from their nature they cannot 
always be conducted at the same institution; it is, 
however, impossible to lay down any hard-and-fast 
rule in the matter, and, provided adequate co-ordina- 
tion is secured, there is no reason why the two 
branches of research may not be conducted success- 
fully either together or apart, as circumstances may 
dictate. Most of the research problems of outstanding 
importance fall under the head of sylvicultural, statis- 
tical (that is, the collection and collation of data 
dealing with rate of growth and production), or 
technological. Tie conference recorded the opinion 
that in no part of the Empire is sufficient attention 
paid to the investigation of sylvicultural and statis- 
tical problems, considering their great importance in 
connection with the future maintenance and economic 
working of the forests; accordingly it recommended 
that each part of the Empire should include in its 
forest service at least one research officer, and that 
adequate funds should be placed at his disposal to 
ensure progress in these branches of research. 

Specific proposals were made in respect of forest 
research work in different parts of the Empire, and 
it may be of interest to note the views of the con- 
ference in regard to the organisation of work in the 
United Kingdom. It was held that requirements 
would be met by the establishment of (1) a research 
institute to deal with problems connected with the 
growing of forest crops, and (2) a research organisa- 
tion which should include a central institute to deal 
with problems connected with the utilisation of forest 
products. It was proposed that the latter should be 
governed by a research board composed of official 
and non-official members, the board being an execu- 
tive body similar to the research boards estabjished 
by the Department of Scientific and Industrial 
Research. Such a board, which would have definite 
sums allotted to it for research on forest products, 
would decide where any particular problem should 
be investigated, and distribute the funds at its dis- 
posal accordingly. 

The question of forestry education in its various 
aspects was fully discussed, and although this ques- 
tion presented numerous difficulties the conference 
succeeded in clearing the ground to a considerable 
extent. In approaching this question sufficient dis- 
crimination is not always shown between the training 
of forest officers for service in different parts of the 
Empire and the training in forestry of owners and 
managers of private woodlands and others who do not 
desire to take the course of instruction required for 
the various forest services. In the United Kingdom 
the training of owners and managers of private wood- 
lands is a matter of great importance in view of the 
large proportion of such woodlands existing in the 
British Isles. Such training, however, must be 
carried out on somewhat different lines from the 
training of forest officers for the various parts of the 
Empire. So far as concerns the latter, the conference 
held that one institution should be established in 
Britain for the training .of forest officers for the 
United Kingdom and for those parts of the Empire 
which, for climatic or other reasons, may be unable 
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to establish such an institution of their own, of 
desire to send students to Britain’ for training 
Students would be selected from graduates who have 
taken honours in science at any recognised university, 
An integral part of the work of the institution would 
be to arrange supplementary courses at suitable 
centres for students requiring special qualifications 
and also special courses for Nocast officers from any 
part of the Empire, whether at the institution itself 
or at centres of training in other parts of the world. 
A department of research into the formation, tending 
and protection of forests would be associated with the 
training institution. 

In view of the success of the conference just held, 
and of the far-reaching results likely to follow, it is 
proposed that this should be only the first of a series 
of similar forestry conferences to be held at intervals 
of a few years in different parts of the Empire. 
Such conferences cannot fail to stimulate public 
opinion in regard to what is a very important national 
question or to advance the cause of scientific and 
economjc forestry, which has hitherto been too much 
neglected by the Empire at large. 





Colloidal Electrolytes. 


COLLOIDAL electrolytes are defined as solutions 

of salts in which one ion has been replaced by 
a heavily hydrated multivalent “ micelle,” or cluster 
of ions, carrying an electrical charge equal to the sum 
of the charges of the constituent ions, and (by reason 
of its reduced resistance to movement through the 
fluid) serving as an excellent conductor of electricity. 
This new class of electrolytes probably includes most 
organic compounds, containing more than eight car- 
bon atoms, which are capable of forming ions—e.g. 
proteins, dyes, indicators, sulphonates, and soaps; 
it may also include inorganic compounds, such as 
chromium salts, tungstates, silicates, etc., which have 
a marked tendency to form highly complex ions. 
Work on this subject has been in progress in the 
laboratory of physical chemistry at the University of 
Bristol during a period of several years, and the results 
of the investigation have recently been published by 
Prof. J. W. McBain in papers communicated to the 
Royal Society (Proc. R.S., 1920, A, 97, 44-65), to 
the Chemical Society (Trans C.S., 1919, 115, 1279- 
1300), and to the American Chemical Society. 

The earlier experiments at Bristol showed that 
soap solutions possess a high degree of electrical 
conductivity, not only in dilute, but also in concen- 
trated, solutions. This electrical conductivity could 
not be attributed to hydrolysis, since the absence of all 
but mere traces of free alkali could be demonstrated 
by measurements both of rate of catalysis and of 
electro-motiye force. The high conductivity of the 
solution must therefore be due to the soap itself. 
Experiments on the depression of the freezing-point 
of soap solutions, and later experiments on the 
lowering of vapour-pressure, showed that, whilst the 
salts of the simpler fatty acids have an osmotic 
activity diminishing steadily as the concentration 
increases, salts of the higher homologues (from C,, 
upwards) have an osmotic activity which passes 
through a minimum and then through a maximum 
before finally diminishing to a low value in the most 
concentrated solutions. The high osmotic activity of 
the soaps in concentrated solutions, coupled with the 
remarkable -electrical conductivity of these solutions, 
is explained most satisfactorily by the theory of the 
ionic micelle. In its simplest form this micelle might 
be merely a polymer of the negative radical, in a 
strongly hydrated condition, but it is possible, and even 
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probable, that the micelle carries, condensed on its 
surface, not only a considerable proportion of the 
solvent, but also much of the undissociated solute. 

In reference to the general aspects of this work, two 
comments may be made. In the first place, Prof. 
McBain, in attempting to determine the real character 
of soap solutions, has tackled one of the big out- 
standing problems that called most urgently for a clear 
solution; the six years which he has devoted to this 
work have therefore been. used far more advan- 
tageously than in solving the hosts of minor prob- 
lems which appeal so strongly to workers who are 
anxious for immediate publication of results. In the 
second place, the elucidation of the nature of soap 
solutions by the theory of the ionic micelle is perhaps 
the biggest advance that has been made in the 
theory of electrolytic dissociation since the early work 
of Arrhenius and van’t Hoff. Other workers, 
especially in physiology, have made use of similar 
ideas, but in no previous. case has the experimental 
evidence been so complete or the theory established 
on so firm a basis as in the case of the soap solutions 
investigated in the Bristol laboratory. 7. M4 


Plant Culture in Denmark. 


ys Denmark during the past twenty years there 
have been great advances in the development cf 
the various branches of plant culture. The organisa- 
tion and aims of this work are described by Prof 
F. Kolpin Ravn in a recent number of the Scottish 
Journal of Agriculture (vol. iii., No. 2, April, 1920). 
The first Danish experiments on plant culture were 
commenced in 1860 by B. S. Jorgensen, who too 
Rothamsted as his model. Later development fo'!- 
lowed various lines, but one of the most famous 
pioneers was P. Nielson, who in 1886 became director 
of the first State experiment station, and laid 
the foundation of the extensive State experimental 
work carried on at the present day. In 1893 the root 
experiments which had previcusly been instituted 
by the Society for the Improvement of Cultivated 
Plants were placed under the control of the State 
experiment stations, and in 1903 the same thing hap- 
pened with the wheat and malt-barley experiments of 
the Royal Agricultural Society. 

During the closing years of the nineteenth century 
various agricultural societies became keenly interested 
in plant-culture experiments, and by means of special 
committees on plant industry a large amount of useful 
work has been carried out. Since 1905 an increasing 
number of field experiments have been started by the 
“ smallholders’ societies, the members of which have 
taken up this experimental work with great en- 
thusiasm. All this work is carried out either by the 
State itself or by institutions with the aid of Govern- 
ment subsidies, the State contributing annually about 
25,0001. for the development of plant culture. There 
are eleven State experiment stations, eight of which 
specialise in agricultural problems and the other three 
in horticultural problems. Field experiments and 
laboratory work are included, while various sub- 
departments carry out investigations on weeds, on 
plant diseases, and on chemical, physical, and bac- 
teriological problems. The State stations deal with 
those problems requiring lengthy and very accurate 
experiments, while the agricultural societies conduct 
experiments designed to throw light on matters of 
actual and of local interest. The majority of these 


experiments deal with the use of fertilisers, and hints 


as to the final results appear in a very short time. 
Another section of experimental work is that of plant 
breeding, which is practised both by public and by 
private institutions. “This work is supported by the 
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State experiment stations in that all novelties ap- 
pearing on the market are accurately tested by variety 
and strain experiments without regard to the person 
or institution by whom they have been grown. In 
this way a competition open to all seed-growers and 
plant-breeders is formed, and this excites great 
interest, since the results of the experiments deter- 
mine the market price of the seed. 

Prof. Ravn points out that although the work 
appears to be very much scattered, yet the various 
institutions keep in close touch with each other by 
joint meetings, etc., when the general lines of work 
are discussed and common methods decided upon. It 
is thought that this type of organisation is most 
favourable to the development of initiative and to the 
proper testing of new ideas and prodncts. 


Short-period Meteorological Variations. 


O. 102 of the Publications of the Royal Nether- 
lands Meteorological Institute contains Dr. 

E. van Rijckevorsel’s eleventh communication on the 
subject of secondary maxima and minima. The 
author maintains that if sufficient years be taken to 
mask the long-period variations, and mean values for 
an element such as temperature or barometric pres- 
sure be set down for each day in the year, the result- 
ing figures for any station will show a series of waves 
of an average period of between ten and eleven days, 
so that thirty-five maxima appear in the annual curve. 

The present contribution is devoted principally to a 
comparison of the barometer values for thirty-three 
stations from periods varying from forty-three years 
at Haparanda to only four years at Honolulu and St. 
Vincent, with those obtained in the long series of 
seventy-two years (1838 to 1909) at Christiania.’ The 
Christiania data are analysed more thoroughly, as the 
whole series is divided into two thirty-six-year periods 
A and B; and also the first twenty-four years of A, 
the last twelve years of B, and the first six years of B 
are treated separately. Moreover, the data from 
Christiania, Nertchinsk, and Innsbruck have been 
specially examined, the means from an equal number 
of years of maximum and minimum sun-spots having 
been taken for each of the three stations. Innsbruck 
is not one of the thirtv-three stations, which are them- 
selves grouped according to latitude, the mean latitude 
of the groups being 67°, 52°, 42°. and 21° respectively. 
They are fairly well distributed in longitude. Dia- 
grams are given of twelve pulsations, the groups 
being separated and the stations in each group 
arranged in order of longitude, and an attempt is 
made to indicate a sort of systematic variation in the 
agreement between the several curves. 

A final diagram gives apparently ideal curves of 
temperature and pressure through the year, showing 
the subsidiarv period onlv affected by some annual 
variation which flattens the waves at the equinoxes, 
compared with actua! values from fifteen vears’ data 
at Bucharest. Dr. van Rijckevorsel has devoted him- 
self for many years to this particular investigation. 
but it does not seem to have enlisted much supnvort 
up to the nresent time. W. W. B. 


University and Educational Intelligence. 


CampripcE.—Prof. S. J. Hickson, of Manchester, 
has been elected an honorary fellow of Downing 
College. Mr. A. J. Berry has been re-elected to a 
fellowship. ‘ 

Gtascow.—Dr. A. J. Ballantyne has been appointed 
lecturer in ophthalmology in succession to Dr. M. 
Ramsay. 
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LivERPOOL.—A contribution of 10,0001. in support 
of the University Appeal Fund has been made by the 
Cunard Steamship Co., Ltd. 

The Pacific Steam Navigation Co., Liverpool, has 
made a contribution of 1oool. to the same fund. 





THE directors of Messrs. Brunner, Mond, and Co. 
were authorised at an extraordinary meeting held at 
Liverpool on August 4 to distribute 100,000l. out of 
the investment surplus reserve account to universities 
or other scientific institutions in the United Kingdom 
for the furtherance of scientific education and re- 
search. Proposals for the allocation of this grant 
are under consideration, but no scheme has yet been 
adopted by the directors. wing 


AN examination for the Aitchison memorial scholar- 
ship, of the value of jol., and tenable in the full- 
time day courses in technical optics at the Northamp- 
ton Institute, Clerkenwell, will be held in September 
next. The scholarship is open to candidates of both 
sexes between sixteen and nineteen years of age. The 
compulsory subjects are English and elementary 
mathematics. The optional subjects, of which only 
two must be taken, are additional elementary mathe- 
matics, physics (heat, light, and sound), chemistry, 
electricity, and magnetism. Full particulars are 
given in a leaflet which can be obtained from the hon. 
secretary and treasurer, Mr. Henry F. Purser, 
35 Charles Street, Hatton Garden, London, E.C.1. 

News has just reached us that Prof. A. T. De Lury 
was appointed some months ago to be head of the 
department of mathematics in the University of 
Toronto by the Board of Governors on the recom- 
mendation of the president of the University, Sir 
R. A, Falconer. The Staff, Council, and Senate have 
nothing to do with appointments, and the only check 
upon the action of the president and the Board of 
Governors is public opinion. Prof. De Lury has been 
a member of the teaching staff of the University for 
many years, and is the author of a number of mathe- 
matical text-books which have done service in the 
schools of the province of Ontario. He possesses 
high teaching ability, but has not been associated with 
the research activities which it should be the essential 
function of a university to create and foster. Without 
men engaged in the production of new knowledge the 
work of a university differs little from that of a 
secondary school preparing students for examinations. 
Toronto has won much distinction by the scientific 
investigations of such men as Profs. Macallum, 
McLennan, and Brodie, and it was hoped that the 
chair of mathematics would have been filled by some- 
one who possesses the highest research qualifications 
in mathematics that Canada could produce. If Prof. 
De Lury can and will build up a strong research staff 
under him, he will be doing the best service to his 
University and extend the stimulating atmosphere 
which some of his scientific colleagues have given to 
the institution by their work. 


Amonc the recent bulletins issued by the U.S. 
Bureau of Education, Washington, is one (No. 61) 
entitled ‘‘Public Discussion and Information Service 
of University Extension.’’ It comprises some fifty 
pages octavo, and deals with the extra-mural activities 
of the numerous universities and library commissions 
of the various States. The bulletin submits that 
university extension should not only offer the oppor- 
tunity of self-directed study for the great mass of 
persons who wish to continue systematically their 
preparation for personal advancement, but should also 
provide the indispensable connection between scientific 
knowledge and the everyday practice necessary for 
sound community development, between the facts 
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accumulated through research and their application 
to the practical problems which must be met by 
individual communities in a democratic society. Uni. 
versity education is not merely educational in the 
limited sense; it attempts to make facts, knowledge, 
and truth operative in the daily life of the people. 
The scope of university extension so interpreted in. 
cludes bureaux of information, lecture schemes—club 
study and library service—assistance in debates and 
in other forms of public discussion, together with a 
novel institution known as the package-library ser- 
vice, by which is meant the compilation by specialists 
at each university or library centre of information of 
pamphlets, bulletins, clippings from articles in maga- 
zines and other sources on subjects and questions 
of interest to the public, which are sent on 
application to individuals or organisations in dis- 
tricts, however remote, within the State. Wisconsin, 
for example, had in 1918-19 more than 1000 subjects, 
and the Texas bureau 550, represented in their 
package-library collections, the contents of each of 
which are changed from time to time. They cover 
the whole domain of civic, economic, and State activi- 
ties. The bulletin gives full particulars of the cost, 
methods, and organisation of the service, which might 
with much advantage be introduced into this country. 
The information bureaux were made much use of, 
since nearly 180,000 requests for information were 
received in fourteen States, and in twenty-four States 
the lectures arranged were attended by upwards of 
2,000,000 persons. 


Societies and Academies. 


Paris. 

Academy of Sciences, July 19.—M. Henri Deslandres 
in the chair.—F. E. Fournier: The resistance of a 
fluid to the horizontal translation of a spindle-shaped 
or spherical body with deep immersion.—A. Haller 
and Mme. Ramart-Lucas; Bromohydrins and dibromo- 
derivatives obtained from the alkylallylacetophenones, 

C,H;-CO-CHR-CH,*CH:CH, and 

C,H;-CO-CRR,°CH,°CH°CH,. 
Compounds of the latter type give bromohydrins on 
treatment with bromine; under the same conditions 
methylallylacetophenone gives a_ stable dibromide, 
C,H,-CO-CH(CH,)-CH.*CHBr-CH,Br. —F. Widal, 
P. Abrami, and N. Iancovesco: Proof of digestive 
hzmoclasia in the study of hepatic insufficiency. It 
has been shown in an earlier communication that for 
some time after a nitrogenous meal incompletely dis- 
integrated proteids pass into the portal vein from the 
intestine, and that these substances are prevented 
from passing into the general circulation by the 
normal action of the liver. This has now been 
applied clinically after a meal of 200 grams of milk 
or of meat and eggs. No symptoms of hzemoclasia 
are given by healthy subjects or by subjects suffering 
from various illnesses provided the liver is in a normal 
condition, but with the liver diseased a similar meal 
is followed by a hzmoclasic crisis, with alterations 
in the number of white corpuscles, arterial pressure, 
coagulability of the blood, and_ refractometric 
index of the serum. These symptoms have proved 
capable of detecting latent disease of the liver 
when the usual signs are wanting.—E. Ariés: 
The .determination of the last of the three func- 
tions which defines the equation of state of ether.— 
G. Fubini: Automorphic functions.—G, J. Remoundos : 
The modulus and zeroes of analytical functions.— 
A. Petot : The spherical representation of surfaces and 
the correspondence by parallel tangent planes.—G. 
Bruhat: Remarks on the compression of saturated 
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vapours.—M, Sauzin: The propagation of sustained 
electrical oscillations in water and the dielectric 
constant of water. Oscillations with wave-lengths 
in air of 444 cm. and 242 cm. gave 73 as. the 
dielectric constant of distilled water—a little lower 
than the usually accepted figure, 80.—C, Zenghelis : 
New researches on the action of gases in a very fine 
state of division. A continuation of experiments 
described in a previous paper on the same subject. 
From a mixture of hydrogen and carbon dioxide, 
formaldehyde and its condensation products were 
identified. The reduction was favoured by light, 
especially by the ultra-violet rays.—J. Cournot: The 
annealing of electrolytic iron. The removal of 
hydrogen from electrolytic iron by annealing can be 
effected by heating for two hours at 950° C. or one 
hour at 1050° C. At 850° C. or lower temperatures 
micrographic study and hardness determinations 
proved the annealing to be incomplete even after six 
hours’ heating.—L. Guillet: Some new researches on 
special brasses. Studies of brasses containing cobalt, 
chromium, silver, and gold.—G, Gire: The oxidation 
of arsenious anhydride in alkaline medium in presence 
of ferrous sulphate.—G. Denigés: Jodic acid as a 
microchemical reagent characteristic of gaseous am- 


monia. A 1o per cent. solution of iodic acid gives 
characteristic crystals of ammonium iodate on 
exposure to gaseous ammonia. As little as 


o1 milligram of ammonia can be detected by 
this means.—A, Desgrez and J. Meunier: The 
incineration of organic matter with the view of 
determining its mineral constituents; application to 
blood analysis.—A. Korczynski, W. Mrozinski, and 
W. Vielau: New catalytic elements for the trans- 
formation of diazo-compounds. Salts of cobalt, and 
nickel may replace copper salts in certain applica- 
tions of Sandmeyer’s reaction.—J. Martinet and 
O. Dornier: A new indigo colouring matter, 5-[dioxy- 
2: 4-pyrimidine]-2-indolindigo.—H. Hubert: New con- 
tact phenomena of the diabases in Western French 
Africa.—A, de Puymaly: A new small green alga, 
Prasiola leprosa.—A, Paillot: The CEnocytoides and 


Teracytes.—A. Dehorne: Atypical characters in 
somatic mitosis in Corethra plumicornis.—B. 
Guérithault; The presence of copper in plants, and 


particularly in food of vegetable origin. Copper was 
present in forty-four materials of vegetable origin 
(vegetables, seeds, and fruits) in amounts varying 
between g and 63 milligrams per kilogram of dried 
substance.—A. Krempf: The last phases of the 
development of the endodermic metamerised organs 
of the larvze of Anthozoa and the formation of the 
pharynx.—E,. Chatton: Palisporogenesis: a mode of 
reproduction special to certain parasite Flagella.— 
J. Feytaud: Young colonies of the luminous Termite. 
—A. Ch. Hollande afd P. Vernier: Cocobacillus insec- 
torum, var. malacosomae, a pathogenic bacillus of the 
blood of the caterpillar, Malacosoma castrensis. 


PHILADELPHIA. 


American Philosophical Society, April 22.—Prof. 
W. B. Scott, president, in the chair.—Dr. L. M. 
Haupt: Beach-protection works.—Prof. D. W. 
Johnson: Geographic aspects of the Adriatic problem. 
—A. G. Mayor: The reefs of Tutuila, Samoa, in 
their relation to eoral-reef theories.—Prof. H. Fa 
Reid: Distribution of land and water on the -earth. 
The conception of the land of the earth as being a 
deeply dissected and loosely joined together mass, 
with its centre about half-way between the equator 
and the poles, explains nearly all the characteristics 
of the distribution of land and water, such as the 
antipodal relation, the concentration of land about 
the North Pole and -of water about the South Pole, 
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etc.—Prof. E. C. Kendall: Thyroxin.—Dr. S. J. 


Meltzer: ‘The dualistic conception of the processes 
of life. The dualistic conception of the life-processes 
may be presented as follows: Irritability is a charac- 
teristic property of all living tissues. Irritability 
means the property of the tissues to react with a 
change in each state to a proper stimulus. The 
change may consist in an excitation—an increase in 
activity, or an inhibition—a decrease in activity. 
Each and every state of life of the plain tissues or 
of the complex functions is a resultant from the com- 
bination of the two antagonistic factors, excitation 
and inhibition.—Dr. F. G. Blake: The relation of 
the Bacillus influenzae to influenza. The experiments 
described establish the etiological relationship of 
Bacillus influenzae to the type of bronchopneumonia 
with which the organism has been found constantly 
associated in man. They also prove that B. influenzae 
can initiate an infection of the upper respiratory 
tract and produce a disease that closely resembles 
influenza and is associated with the same com- 
plications as influenza. They do not prove that 
B. influenzae is the primary cause of influenza, how- 
ever, since it is impossible to determine whether the 
disease produced in monkeys by inoculation with 
B. influenzae was actually identical with pandemic 
influenza.—Dr. W. E. Dandy: X-rays of the brain 
after injection of air into the ventricles of the bfain 
and into the spinal canal.—Prof. J. D. Prince: Celt 
and Slav. Slavs and Celts are strikingly similar to 
each other in habits of mind and expression, although 
far removed geographically. The Russians, Poles, 
Czecho-Slovaks, Serbo-Croatians, and Bulgarians, all 
speaking Slavonic idioms, although racially very 
various, have certain marked traits in common which 
they all share with the Celts, viz. the Irish, Scottish, 
and Manx Gaels, the Armorican Bretons of France, 
the Welsh, still Celtic-speaking, and the Cornish, 
whose Celtic language is now extinct. The similarity 
between Slavs and Celts is twofold, viz. tempera- 
mental discontent and morbid jov in sorrow. As a 
concomitant of this discontent goes the spirit of quest 
after the unattainable, which is manifest in both 
Slavonic and Celtic trends of thought. The sun of 
common sense has never risen on either the Slav or 
the Celt, and it is doubtful whether the Slavs can 
exist very long without the guiding hand of strangers. 
The charm of the Celt and Slav is great and durable, 
but it is charm and not character, feeling and senti- 
ment rather than thought and reasoning, which 
dominate the east and west of Europe alike.—Prof. 
R. B. Dixon: A new theory of Polynesian origins. 
The question of the racial origins of the Polynesian 
peoples has long attracted the attention of anthropo- 
logists. Previous studies have dealt mainly with 
small portions of the area, and have not satisfactorily 
correlated the various factors characterising physical 
tvpes, or the Polynesian types with those of the rest 
of Oceania. The present study seeks to secure more 
satisfactory results by including the whole of Oceania 
and Eastern Asia in its scope. Following a method 
differing from those previously employed, a number 
of fundamental physical tvpes are defined, and their 
distribution and that of their derivatives traced. One 
of these fundamental types unexpectedly proves to be 
Negrito, the other two most important ones being 
Negroid and Malayoid. The Negrito and Negroid 
tvpes. being marginal in their distribution, are 
probably the older.—Prof. A. V. W. Jackson: The 
Zoroastrian doctrine of the freedom of the will. The 
purpose of this paper was to show the significance 
of the doctrine of the freedom of the will in the 
dualistic creed of Zoroaster more than 2500 vears 





ago.—Prof. M. Jastrow, jun.: The Hittite civilisa- 
tion. The Hittites seem to have been composed of a 
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conglomeration of various ethnic elements, and about 
1500 B.C. a. strong Hittite empire was located in 
northern Asia Minor which was powerful enough to 
threaten both Egypt on one side and Babylonia and 
Assyria on the other. These Hittites, moving along 
the historical highway across Asia Minor, left their 
rock monuments and their fortresses as traces of the 
power and civilisation which they developed. Their 
contact with Assyria appears to have been particularly 
close, and it is not impossible that the earliest rulers 
were actually Hittites. The ‘‘sons of Heth” asso- 
ciated in tradition with Abraham are Hittites, and 
there were Hittite generals in the army of the Jewish 
kings.—Prof. M. Bloomfield: The decipherment of the 
Hittite languages.—Prof. P. Haupt: The beginning 
of the Fourth Gospel. John i. 1 should be trans- 
lated : ‘‘ In the beginning was reason.” Greek “ logos *’ 
denotes both ‘‘word’’ and ‘“‘reason.”” Logic is the 
science of reasoning. According to the Stoics, reason 
(Greek ‘“‘logos”’) was the active principle in the 
formation of the universe. 


Books Received. 


Scottish National Antarctic Expedition. Report on 
the Scientific Results of the Voyage of S.Y. Scotia 
during the Years 1902, 1903, and 1904.. By Dr. W. S. 
Bruce. Vol. vii., Zoology, Parts 1-13, Invertebrates. 
Pp. . viiit323+ 15 plates. (Edinburgh: Scottish 
Oceanographical Laboratory.) sos. 

Le Radium. Interprétation et Enseignements de 
la Radioactivité. By Prof. F. Soddy. Traduit de 
l’Anglais par A. Lepape. Pp. iii+375. (Paris: Félix 
Alcan.) 4.90 francs. 

Tracks and Tracking : A Book for Boy Scouts, Girl 
Guides, and Every Lover of Woodcraft. By H. M. 
Batten. Pp. 95. (London and Edinburgh: W. and 
R. Chambers.) 2s. net. 

Criticism of the Nile Projects. Submitted by the 
Commission of Egyptian Engineers to the Nile Pro- 
jects Commission, 1920. Pp. 36. (Cairo.) 

Zi-ka-wei Observatory Atlas of the Tracks of 
620 Typhoons, 1893-1918. By Louis Froc, S.J. 
Pp. 4+charts. (Zi-ka-wei.) 

Records of the Indian Museum. Vol. xvii., June. 
Catalogue of Oriental and South Asiatic Nemocera. 
By E. Brunette. Pp. 300. (Calcutta: Zoological 
Survey.) 5 rupees. 

Records of the Indian Museum. Vol, xx., June. 
A Monograph of the South Asian, Papuan, —-=s 
and Australian Frogs of the Genus Rana. ’ > Dr. 
G. A. Boulenger. Pp. 226. (Calcutta: Zoological 
Survey.) 6 rupees. 

Western Australia. Astrographic Catalogue, 1900-0. 
Perth Section, Dec. —31° to —41°. From_ photo- 
graphs taken and measured at the Perth Observatory 
under the direction of H. B. Curlewis. Vol. xvii. 
Pp. 55. Vol. xviii. Pp. 107. Vol. xix. Pp. tor. 
Vel. aa. Pp. op: Vol. ami: Bp. 54. Vol. ‘uxii. 
Pp. tos. Vol. xxiii. Pp. too. Vol. xxiv. Pp. 75. 
(Perth.) 

Transactions of the Royal Society of Edinburgh. 
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